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PREFACE 

This document has been developed to give an overview of f isheries  resource man- 
agement in the Bri st01 Bay area. I t  has been designed to acquaint the reader 
with the vastness and complexity of multispecies management in a presentation 
stepped from general to  complex. The introduction gives a general overview of 
the area 's  importance, including summaries of the salmon and herring f i sher ies .  
The individual salmon species and herring are  then discussed in overview, research, 
and management sections. Finally a description of the salmon and herring program 
i s  given. The reader may choose one, two, or a l l  three segments depending on the 
complexity of the information desired, or a reader new to the subject can simply 
s t a r t  a t  the beginning. Each segment overlaps and builds on another previous 
segment t o  some degree. 

This Bristol Bay report i s  the f i r s t  of a ser ies  of summary reports that  will 
update the s tatus  of economic, his tor ic ,  and biological aspects of many Alaskan 
fishery resources and their  implications to commercial and subsistence f isher-  
men. The reader i s  referred to  other Divisional documents including informa- 
tional l ea f l e t s ,  annual run forecasts,  technical reports, catch and e f fo r t  
reports,  and other ad hoc documents of a more detailed nature i f  further inform- 
ation i s  required. Major credi t  for  th i s  report goes to the author, Ken 
Middleton, and the Central Region Bri st01 Bay management and research s t a f f s .  
Without the i r  dedicated support, incessant documentation and data summary 
analysis, this  report would not have been possible. 



ABSTRACT 

Bristol Bay i s  one of Alaska's most productive f ishing areas ,  fea tur ing major 
commercial f i s h e r i e s  f o r  f i v e  species of Pacif ic salmon (Oncorhynchus sp.) 
and herring ( C l u p e a  harenyus pa l l a s i )  . The salmon f ishery  has been ac t ive  
f o r  almost 100 years while the herring f ishery  began in 1967. The ex-vessel 
value of these combined f i s h e r i e s  has ranged from $3 million t o  $138 mill ion 
annually. The seasonali ty of the salmon f i shery  i s  typical f o r  the  l a t i t u d e ,  
running from l a t e  May t o  ear ly  September. The herring f i shery  runs from l a t e  
April to  ear ly  June. These f i she r i e s  combined u t i l i z e  the services of over 
3,000 commercial f i sh ing  and processing vessels  and over 1,100 subsistence f i sh -  
ermen. The s i z e  and scope o f  t h i s  resource makes the Bristol Bay region one of 
the most important areas  f o r  accurate and timely f i she r i e s  management in Alaska. 



INTRODUCTION 

The Bristol Bay area includes a11 waters of Alaska and the Bristol  Bay drainages 
ea s t  of a l i n e  from Cape Newenham on the west to  Cape Menshikof t o  the ea s t  
(Figure 1 ) .  The area hosts valuable Pacif ic  salmon (Oncorhynchus sp.) and 
herring ( C l u p e a  harengus pal las i )  f i she r i e s  important t o  both Alaskan and non- 
Alaskan domestic fishermen and high seas foreign fishermen. A large  portion 
of western Alaska's to ta l  annual revenue i s  generated by the commercial f i sh -  
e r i e s  operating in the Bay area.  

Bristol Bay i s  b u t  one of the areas within the Alaska Department of Fish and 
Game (ADF&G) Division of Commercial Fisheries Central Region which i s  one of 
four management regions w i t h i n  the  Division. Five f ishing d i s t r i c t s  have been 
defined w i t h i n  the Bay area named f o r  t h e i r  proximity t o  the  mouths of the  major 
salmon producing r ivers .  These d i s t r i c t s  a r e  the Ugashik, Egegik, Naknek-Kvichak, 
Nushagak, and Togiak Dis t r i c t s .  Salmon f i sh ing  i s  conducted i n  a l l  f i ve  d i s t r i c t s  
whereas t he  herring f ishery i s  confined t o  the Togiak D i s t r i c t .  

The Bristol Bay f i she r i e s  support a large  segment of the Alaskan f i sh ing  f l e e t .  
Over 3,500 l imited entry o r  f ishing permits have been issued i n  the salmon and 
herring f i she r i e s  u t i l  izing a complement of over 7,700 commercial and 1,100 sub- 
s is tence fishermen. The long-term ex-vessel annual value of t he  combined salmon 
and herring f i she r i e s  averaged s l i gh t l y  over $57 mil 1 ion (1 973-82), a1 though the 
catch value i n  1979 and 1981 was $145 million and $137 mill ion,  respectively.  

The Bristol Bay salmon f ishery provides the  S ta te  of Alaska and the  world w i t h  
a major portion of a l l  the salmon harvested annually. The commercial f i shery 
developed i n  the 18801s, largely  a s  a canning industry, and continues today as  
a canning (1 5%) ,  fresh (21%), and frozen (61 %) industry (1 978-1 982). The annual 
catch of salmon since those ea r ly  days has varied widely, reaching a h i s t o r i c  high 
during the 1980 and 1981 seasons of nearly 28.1 and 27.7 mil 1 ion salmon, respectively . 
(Figure 2, Appendix Tables 1 and 2).  The S t a t e ' s  l a rges t  sockeye salmon (0. nerka) 
and second 1 arges t stock-specif i c  chinook salmon (0. tshawytscha) harvests a r e  
found here. Shorebased and f loa t ing  processors provide employment opportunit ies 
for  over 3,000 workers. Without the  salmon f i she r i e s  of the  Bay region, and the  
revenue i t  generates, the Bristol Bay region would be economical 1y depressed. 

A newly developed and s ign i f ican t  herring f ishery has averaged $4.0 mill ion 
per year t o  the f i shermen f o r  the  past  6 years (1 977-1 982). Herring sac roe f o r  
export t o  Japan i s  the primary objective,  and the herring carcasses a r e  u t i l  ized 
f o r  crab b a i t  and human consumption t o  a 1 imited extent  as a byproduct of the 
f ishery.  Seines and set g i l l  nets  a re  employed i n  the  f ishery which normally 
runs from l a t e  April to  ear ly  June. This f ishery has not existed long enough 
t o  a t t a i n  any s t a b i l i t y ,  nor i s  there  su f f i c i en t  data t o  determine any long range 
outlook. Sac roe production has s tead i ly  increased each year during the  past  6 
years w i t h  the highest y ie ld  of 19,556 m t  i n  1980. This f ishery involved 33 pro- 
cessors,  200 units of g i l l  ne t  gear,  and 135 purse seines in 1982. 

An associated f ishery involves the harvest of herring roe-on-kel p. This f i shery  
i s  conducted largely  by local  people employing rakes or hand picking the rock- 
weed kelp (FUCUS s ~ . )  a t  low t ide .  Approximately 100 t o  200 individuals have 



Figure 1 .  Bristol Bay commercial fishing districts. 
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F igu re  2. Commercial ca t ch  o f  B r i s t o l  Bay salmon i n  numbers o f  f i s h ,  1884-1982. 



par t ic ipated annually in t h i s  f i shery  in recent years.  Production averaged 149 
m t  from 1976 t o  1979, and dropped off t o  200 m t  from 1980 t o  1982. More s t r i n -  
gent regulatory measures have recently been employed t o  protect  the kelp from 
overharvest. 

The importance of the Bay area f i she r i e s  cannot be overstressed.  Mu1 t i  species 
management in a timely fashion i s  imperative f o r  e f fec t ive  u t i l i z a t i on  and con- 
t inuation of both salmon and herring stocks. By se lec t ive ly  choosing management 
s t r a t eg i e s  t a i l o r ed  t o  the multispecies mixing within the f i s h e r i e s  biomass of 
the Bristol  Bay area,  successful harvest and escapement guidelines can be deter-  
mined and met. In the remainder of t h i s  r epor t ,  a c loser  inspection of the his-  
t o r i c a l  f luc tua t ions  in the biology and harvests of the a r e a ' s  f i shery  resources 
have forged management s t r a t eg i e s  balancing a l l  the concerns f o r  exploi ta t ion and 
continuation of these v i t a l  f i s h e r i e s  of the Bristol  Bay area .  

SALMON FISHERY 

All f i ve  species of Paci f ic  salmon a r e  indigenous t o  the Bristol  Bay area.  The 
sockeye salmon run i s  the most s i gn i f i c an t ,  b u t  there a r e  a l so  s ign i f i can t  runs 
of chinook, chum (0. k e t a )  , coho (0. k i s u t c h )  , and i n  even-years, pink (0.  qor- 
b u s c h a )  salmon. Numerically, based on the 1960-1 982 da ta ,  the average annual 
catches a r e  a s  follows: 10.1 mill ion sockeye salmon (Appendix Figure 1 )  ; 1.6 
million even-year pink salmon (Appendix Figure 2 ) ;  775 thousand chum salmon 
(Appendix Figure 3) ; 118 thousand chinook salmon (Appendix Figure 4) ; and 107 
thousand coho salmon (Appendix Figure 5 ) .  

Run Timing 

The seasonali ty of the f ishery  is typical  f o r  salmon i n  t h i s  l a t i t ude .  Chinook 
salmon a r e  the e a r l i e s t  t o  a r r i ve  in the f ishing d i s t r i c t s ,  in l a t e  May ea r ly  
June, and peak i n  mid-June, b u t  a r e  s t i l l  taken i n  numbers i n  ea r ly  July.  The 
sockeye and chum salmon run coincidenta l ly ,  entering i n  l a t e  June and peaking in 
ear ly  July.  P i n k  salmon follow closely ,  enter ing mid-July and peaking i n  l a t e  
July.  Coho salmon enter  the f i shery  about mid-July and peak in August. 

Size of F i  shery 

The most s ign i f i can t  salmon resource in the  region i s  t h a t  f o r  sockeye salmon, 
followed by chinook salmon. Bristol  Bay i s  the l a rge s t  sockeye salmon producing 
area in the world, accounting for an average annual catch of 10.1 mill ion sockeye 
salmon f o r  the pas t  23 years (1960-1 982, Appendix Figure 1 ) . Annual harvests 
during t h i s  period have ranged from 800 thousand t o  25.7 million sockeye salmon, 
demonstrating the extreme cycl i c  f l  uctuations cha r ac t e r i s t i c  of t h i s  f i shery .  In 
terms of international  and national s ignif icance,  i t  accounts f o r  24% of the 
e n t i r e  Paci f ic  rim, 48% of the U.S., and 63% of the Alaska production of sockeye 
salmon. The Nushagak D i s t r i c t  in Bristol  Bay produces the S t a t e ' s  second l a rge s t  
chinook salmon f ishery  t h a t  i s  s tock-specif ic,  nearly matching the  Yukon River. 
This f i shery  accounts fo r  19% of Alaska's t o t a l  chinook salmon production f o r  the  
pas t  23 years (Appendix Figure 2 ) .  The average annual catch of a l l  salmon species 
f o r  this same period i s  12.7 mill ion f i s h ,  or  21% of Alaska's t o t a l  s a lm~n  pro- 
duction. 



The sockeye salmon runs t o  Bristol Bay a r e  characterized by a d i s t i nc t i ve  
5 year cycle pattern of peak abundance. Presently,  the cycle peak occurs on 
a bi-decade bas is ,  e .g . ,  1965, 1970, 1975, interspersed by years of decreased 
production. His tor ica l ly ,  t h i s  pat tern  prevailed w i t h  three  r e l a t i ve ly  high 
years and two low years in 5 year period. From the  ea r ly  1940's through the 
19501s, the cycle changed d r a s t i c a l l y  t o  a 4 year pattern with 1 t o  2 years of 
r e l a t i ve ly  good production followed by 2 t o  3 years of great ly  reduced produc- 
t ion.  The major production system, the Kvichak River system, i s  the key t o  the  
cycle pa t t e rn ,  and returned t o  a 5 year cycle pat tern  as  a r e s u l t  of the large  
1960 brood or  parent year.  T h i s  pat tern has been maintained since then, and 
the objective of maintaining t h i s  5 year cycle i s  basic t o  the management 
s t ra tegy f o r  t h i s  important sockeye salmon producing system. 

Historv and Reaional Im~ortance 

The commercial f i shery  dates from 1884, and remains the basic economic fac to r  
in the area. Some 4,600 people make u p  the resident  c i v i l i an  population of 
the  area ,  a majority of whom a r e  Alaskan natives.  Approximately 67% of the 
licensed gear holders a re  Alaska res idents ,  and 70% of these a r e  Bristol Bay 
residents.  

There a r e  12 shorebased canneries i n  Bristol Bay t h a t  employ i n  excess of 2,000 
cannery workers each season. Not a l l  of these canneries a r e  operational each 
year. During low production years some plants  wil l  consolidate t h e i r  canning 
operations with other companies t o  save on "start-up" and seasonal operation 
costs .  There has been a dramatic s h i f t  t o  f reeze  processing i n  recent years ,  
resul t ing in a large  number of " f loat ing"  processors t ha t  anchor in the l a rger  
f i sh ing  d i s t r i c t s .  These newer processing operations employ an addit ional  500 
t o  700 workers. Air f re ight ing f resh f i s h ,  f o r  processing elsewhere has become 
a major en te rpr i se ,  pa r t i cu la r ly  during high production seasons. 

Two gear types a re  u t i l i z ed  i n  the l imited entry  commercial salmon f i she ry ,  d r i f t  
and s e t  g i l l  ne ts .  Registration by gear type since 1960 has averaged 1,584 (67%) 
w i t h  a range of 964 t o  3,203 d r i f t  g i l l  ne t ,  and 781 (33%) w i t h  a range of 345 t o  
1,010 s e t  g i l l  ne t  1 icenses (Table 1 ) .  Dr i f t  g i l l  ne t  gear accounts f o r  90% of 
the  annual catch on the average, and s e t  g i l l  ne ts  the  remaining 10%. Gear length 
i s  limited t o  150 and 50 f m  (275-92 m ) ,  respectively fo r  d r i f t  and s e t  g i l l  nets .  
Vessel s i z e  i s  limited t o  32 f t  (9.76 m) overall length,  and the  average number of 
boats regis tered f o r  the f i shery  i s  1,740 per year.  

The Commercial Fisheries Entry Commission, created in 1973, es tabl ished maxi- 
mum numbers of f i sh ing  gear permits i n  ce r ta in  f i s h e r i e s .  These l im i t s  were 
imposed on the Bristol  Bay f i shery  i n  1974. The maximum number allowed a r e  
1,669 d r i f t  and 803 s e t  g i l l  net  permits. 

The economy of the  Bristol  Bay area i s  almost en t i r e l y  dependent upon the  com- 
mercial f i shery .  The 23-year (1 960-80) average value t o  fishermen (ex-vessel ) 
f o r  the salmon f i shery  i s  $30.7 mill ion. The value has been great ly  



Table 1. Reg is te red  u n i t s  o f  f i s h i n g  e f f o r t  by gear t ype  i n  B r i s t o l  Bay, 
1 960- 1 982. 

D r i f t  Set  
Non- Non- 

Year Resident Resident Sub to ta l  Resident Resident Sub to ta l  To ta l  

1960 6 50 364 1,014 345 0 345 1,359 
1961 780 638 1,418 496 10 506 1,924 
1962 7 91 400 1 ,191 61 9 2 0 639 1,830 
1963 91 4 545 1,459 773 116 889 2,348 
1964 947 689 1,636 793 137 930 2,566 
1965 91 6 677 1,593 868 125 993 2,586 
1966 1,019 846 1,865 826 139 96 5 2,830 
1967 96 5 734 1,699 686 144 830 2,529 
1968 97 3 71 1 1,684 722 117 839 2,523 
1969 1,110 81 8 1,928 804 166 970 2,898 
1970 1,057 824 1,881 747 143 890 2,771 
1971 1,034 831 1,865 71 0 136 846 2,711 
1972 993 771 1,764 722 132 854 2,618 
1973 2,041 1,162 3,203 902 108 1,010 4,213 
1974 6 34 238 872 475 55 5 30 1,402 
1975 1,216 84 3 2,059 751 169 920 2,979 
1976 987 734 1,721 6 24 139 763 2,484 
1977 999 729 1,728 683 1 56 839 2,567 
1978 1,039 737 1,776 748 161 909 2,685 
1979 1,046 754 1,800 763 1 70 933 2,733 
1 980 1,060 767 1,827 760 187 947 2,774 
1981 1,055 771 1,826 7 54 202 956 2,782 
1982 1,047 775 1,822 735 21 2 947 2,769 



influenced by both increased prices and abundance of sockeye salmon in the 
l a t e  1970's. For instance, the average ex-vessel value for  the years 1978- 
1982 was $98 mil 1 ion, whereas for  the years 1973-1 977, the average was $1 4 
million. Depressed market conditions in the 1980 season had a dramatic impact 
on value. A1 though the 1980 salmon harvest exceeded 1979 by over 5 mil 1 ion 
f i s h ,  the ex-vessel value dropped $54.1 mil lion (Table 2 ) .  However, half of 
the increased harvest was related to much lower priced pink salmon. Sockeye 
salmon normally account for about 90% of the annual salmon value. 

Subsistence Catch 

Subsistence salmon fishing i s  significant in Bristol Bay both in terms of 
numbers of f ish uti l ized and in importance to  watershed residents as a food 
item. Salmon subsistence catches for  personal use and dog food consumption 
average about 144 thousand (range 93 to  213 thousand) f i sh  per year since 
1963 when annual recording commenced (Table 3) .  There i s  no apparent trend 
in the fishery, i . e . ,  the variation in catches both his tor ical ly  and annually 
are not signficant,  indicating a basic use level that  i s  somewhat independent 
of f ish abundance. 

Winter subsistence fishing also occurs. The species involved are  Arctic char 
( S a l v e l i n u s  a l p i n u s )  , whitefish ( c o r e g o n u s  sp .) , pi ke @sox l u c i u s )  , smel t 
( O s m e r i d a e ) ,  burbot ( Lo ta  I o t a ) ,  and some rainbow trout  ( s a l m o  g a i r d n e r i )  
and gray1 ing ( T h y m a l l u s  a r c t i c u s ) .  Comprehensive documented data does not 
exis t  for  th i s  fishery. 

Fi shery Description 

Bristol Bay i s  divided into f ive  major and discrete fishing d i s t r i c t s  that  are  
related to major river systems entering the Bay. Consequently, they are also 
the main migratory routes through which salmon must pass to ascent these rivers.  
The fishing d i s t r i c t s  are intentionally confined to areas as near as practical 
to the r iver  mouths in order to  minimize the interception of salmon destined 
for  other, adjacent river systems. Specific river stock management i s  highly 
desirable and the physical geography of Bristol Bay i s  advantageous in th i s  
regard. Some d i s t r i c t s  a re  further divided into sections in order t o  accommo- 
date local geographical features where several stocks may be involved, and to 
provide more management f l ex ib i l i t y  in controlling the exploitation ra te  on 
individual river systems stocks. 

Although the commercial salmon fishery extends from l a t e  May through September, 
the dominant sockeye salmon fishery i s  compacted into a relatively short time 
frame with the bulk of the run passing through the fishing d i s t r i c t s  in a 2 
week period during the f i r s t  half of July. The fishery i s  normally quite con- 
s i s ten t  in timing with peak abundance occurring around 4 July. 

With such large numbers of f ish passing through rather small fishing areas in 
such a short period of time, special management techniques are necessary t o  
gauge and control the exploitation ra te  in order to  achieve eascapement goals 
in the various r iver  systems. One of the more unique features of th i s  fishery 
i s  tha t  from mid-June to mid-July the fishing periods are regulated by emergency 



Table 2 .  Ex-vessel value of Br i s to l  Bay commercial salmon harves t  i n  thousands 
of do1 1 a r s  by spec i e s ,  1960- 1 98Z1. 

Year Chinook Sockeye Coho Pink Chum Total 

-- - 

1981 -1982; prel iminary da t a .  



Table 3. Bristol Bay subsistence catches in numbers of f i sh  by species, 1963- 
1982. 

-- -- 

Year Permits Chinook Soc keye Coho Pink Chum Total 



order.  I n  o ther  words, r a t h e r  than opera t ing  on f i x e d  f i s h i n g  schedules o f  
so many days o r  hours per  week, the f i s h e r y  has c losures and openings of v a r i -  
able dura t ion ,  usua l l y  12 o r  24 hours, and are  announced on a day by day basis,  
o r  conversely, no openings may be announced as the i n d i v i d u a l  d i s t r i c t  and 
d a i l y  s i t u a t i o n  d i c ta tes .  Each of the  f i v e  d i s t r i c t s  (and perhaps sect ions 
w i t h i n  a d i s t r i c t )  a re  managed independently t o  conform t o  the  i n d i v i d u a l  
s tock c h a r a c t e r i s t i c s  of run t im ing  and s t rength .  Since the f i s h  a re  very 
concentrated w i t h i n  the f i s h i n g  d i s t r i c t s ,  and moving r a p i d l y  du r ing  the  peak 
o f  the run  (up t o  1.6 m i l  l i o n  f i s h  have been caught i n  one 12-hour pe r iod  i n  
a s i n g l e  d i s t r i c t ) ,  management must be h i g h l y  f l e x i b l e  and responsive. 

There have been two notab le  except ions t o  t h i s  bas ic  regu la to ry  scheme s ince 
Statehood. Once i n  1970 and again i n  1980, when forecasted runs t o  B r i s t o l  
Bay were so l a r g e  t h a t  v i r t u a l l y  a1 1 b a r r i e r s  t o  f i s h i n g  area and t ime were 
1 i f t e d  i n  order  t o  maximize harves t ing  and processing capabi l  i t i e s .  During 
years o f  very l a r g e  runs, t he  bas ic  l i m i t i n g  f a c t o r  r e l a t e s  t o  the  t r a n s p o r t  
o f  f i s h  from t h e  f i s h i n g  grounds t o  processing f a c i l i t i e s ,  and the  capac i ty  of 
processing p lan ts .  Once escapement goals a r e  assured, o r  i n  t he  case of excep- 
t i o n a l l y  s t rong runs, f i s h i n g  t ime i s  u s u a l l y  continuous from a regu la to ry  
s tandpoint .  I n  t h i s  instance, t he  i n d i v i d u a l  canneries usua l l y  r e s o r t  t o  catch 
l i m i t s  per boat and schedule spec i f i c  per iods  when they w i l l  accept f i s h  from 
t h e i r  f ishermen i n  order  t o  avo id  f i s h  spoi lage o r  wasteage as a r e s u l t  o f  
rece i v ing  more f i s h  than they can p h y s i c a l l y  s to re  and process i n  a t ime ly  
manner. 

The Togiak D i s t r i c t  f i s h e r y  i s  an except ion t o  the  emergency order  management 
scheme employed i n  a l l  the  o the r  d i s t r i c t s .  This  d i s t r i c t  i s  f i s h e d  by people 
from Togiak and adjacent  v i l l a g e s ,  and the  f i s h i n g  e f f o r t  has remained f a i r l y  con- 
s t a n t  fo r  many years. A gradual,  b u t  steady increase i n  f i s h i n g  e f f o r t  began 
i n  1974, and by 1980 had increased about 30% over p r i o r  years. A d d i t i o n a l l y ,  
t he  sockeye runs i n  t h i s  area tend t o  develop more g radua l l y  over a longer  
pe r iod  o f  t ime. Consequently, the  f i s h e r y  i s  managed on a f i x e d  schedule o f  
4 t o  5 days per  week w i t h  necessary adjustments f o r  more o r  l e s s  t ime on a 
weekly bas i s  as d i c t a t e d  by run  s t reng th  as the  season progresses. 

The species composit ion i s  q u i t e  s p e c i f i c  by d i s t r i c t .  Sockeye salmon are  
dominant i n  a l l  t he  d i s t r i c t s .  Chinook salmon are  almost e x c l u s i v e l y  produced 
by r i v e r  systems d r a i n i n g  i n t o  the  Nushagak D i s t r i c t .  Chum salmon a r e  a l so  
predominantly produced by Nushagak systems w i t h  s i g n i f i c a n t  product ion a l so  
occu r r i ng  i n  Togiak systems, and occasional catches i n  t he  Naknek-Kvichak 
D i s t r i c t  matching Togiak catches. P ink  salmon a r e  q u i t s  s p e c i f i c  t o  t he  
Nushagak D i s t r i c t .  Recently, however, there  has been an unusual ly  s t rong 
appearance of p i n k  salmon i n  the  Naknek-Kvichak D i s t r i c t .  Although t h e  num- 
bers a r e  i n s i g n i f i c a n t  compared t o  the  Nushagak product ion,  the  recent  Naknek- 
Kvichak p i n k  salmon runs do represent  an unusual and unexplained phenomenon. 
Pink salmon occur i n  B r i s t o l  Bay on even-years only ,  w i t h  on ly  a t r a c e  dur ing  
odd-years. Coho salmon a re  predominant ly produced by Nushagak and Togiak 
D i s t r i c t  r i v e r  systems, w i t h  the Nushagak stocks being the l a r g e r  o f  the two. 
U n t i l  q u i t e  recen t l y ,  e f f o r t  has been l i m i t e d  on t h i s  species. The Nushagak 
coho salmon stocks represent  t he  on l y  species i n  B r i s t o l  Bay t h a t  may have 
s i g n i f i c a n t  a d d i t i o n a l  harvest  p o t e n t i a l .  



Fi  shery Economi cs 

There a r e  two bas ic  ways t o  express f i s h e r y  values such as f i r s t  wholesale 
value o f  t he  processed product  and ex-vessel value, o r  t he  va lue t o  t h e  f i s h -  
ermen. There are  a l s o  several  va r i ab les  associated w i t h  each o f  these values. 
For t he  sake o f  s i m p l i c i t y ,  and because i t  i s  a f i g u r e  t h a t  f ishermen and 
people i n  general  can more r e a d i l y  r e l a t e  to ,  t h i s  d iscuss ion  w i l l  deal w i t h  
ex-vessel values. Normally, there  a r e  two d i f f e r e n t  p r i c e s  each season i n  
B r i  st01 Bay, re f1  e c t i  ng p r i c e  agreements by two d i f f e r e n t  market ing associ -  
a t ions .  

I n  recent  years one market ing assoc ia t i on  has s t i p u l a t e d  i n  t h e i r  p r i c e  agree- 
ments t h a t  they would rece i ve  the same p r i c e  as the  o the r  assoc ia t i on  should 
i t  be h igher .  Consequently, p r i c e s  f o r  sockeye salmon have been s i m i l a r  
f o r  the  two groups i n  t h e  pas t  few years.  A d d i t i o n a l l y ,  there  may be p r i c e  
d i f f e rences  be fore  and a f t e r  c e r t a i n  dates w i t h i n  a season, as we1 1 as "ad jus t -  
ments" r e l a t i n g  t o  t h e  percentage canned o r  f r ozen  by a processor.  The values 
l i s t e d  i n  Table 2 a re  est imates based on an average p r i c e  pe r  f i s h  o r  pound 
m u l t i p l i e d  by the  catch and us ing  average weights by species i n  t he  l a t t e r  
instance.  

Ex-vessel va lue i s  a f u n c t i o n  o f  p r i c e  p a i d  t o  t he  f ishermen and numbers o f  
salmon caught. From 1960 t o  1968, when f i s h  were purchased on a pe r  f i s h  basis ,  
t he  p r i c e  f o r  sockeye salmon averaged $1.10 per  f i s h  and o n l y  v a r i e d  f rom 956 
t o  $1.18 pe r  f i s h  f o r  independent f ishermen. "Company" f ishermen, wherein t h e  
boat,  f i s h i n g  nets,  and f u e l  were supp l ied  by t h e  processor,  were p a i d  less ,  
usua l l y  about 62% o f  t h e  independent p r i c e .  This  c l a s s  o f  f ishermen phased 
o u t  of the  f i she ry  by 1975. Comnencing i n  1969, f i s h  were purchased on a p r i c e  
per pound basis .  P r i ces  remained f a i r l y  s t a b l e  u n t i l  1973 and reached a peak 
i n  1979 o f  80 t  per pound f o r  canned sockeye salmon and $1.25 per  pound f o r  
f rozen sockeye salmon. This  a l s o  marked the  f i r s t  t ime t h a t  a canned/frozen 
p r i c e  d i f f e r e n t i a l  was es tab l  ished. This  p r i c e  coupled w i t h  an e x c e p t i o n a l l y  
s t rong sockeye salmon run and r e s u l t a n t  catch, p lus  record  chinook and coho 
salmon catches as w e l l  as one o f  t he  l a r g e r  chum salmon catches i n  h i s t o r y ,  produced 
a f i s h e r y  wor th  $138 m i l l  i o n  t o  t he  f ishermen i n  1979, f i v e  t imes the  aver-  
age val  ue. _ 

From 1960-1982, the  average annual va lue was $30.7 m i l l  i o n  t o  t h e  fishermen. 
Th is  has ranged from a low o f  $3.1 m i l l i o n  i n  1973 t o  the  1979 h igh  of $138.4 
m i l l  ion.  Dur ing t h i s  p e r i o d  sockeye salmon have accounted f o r  88% of the  value, 
chum and chinook salmon 4% each, and coho and p ink  salmon 1%. It i s  i n t e r e s t i n g  
t o  note how s i g n i f i c a n t  coho salmon have become s ince  1979. They are  becoming 
compet i t i ve  w i t h  a1 1 o the r  species, o t h e r  than sockeye, i n  terms of va lue t o  the  
fishermen. Unstable market cond i t i ons  i n  1980 l e d  t o  a sharp reduc t i on  i n  va lue 
w i t h  a r e s u l t a n t  nego t i a ted  p r i c e  of 576 per  pound being p a i d  f o r  sockeye salmon 
by most processors w i t h o u t  a d i f f e r e n t i a l  f o r  f i s h  t h a t  were f rozen.  



SOCKEYE SALMON FISHERY 

Biol oai cal Status 

Although the Bristol Bay salmon f ishery began in 1884 i t  was nearly 20 years 
before catches reached 1 eve1 s t ha t  represented the actual potenti a1 f o r  sock- 
eye production in the area.  This was a re f lec t ion  of the  industry es tabl ishing 
i t s e l f  in t h i s  then remote area of Alaska. 

A c r i t i c a l  and comprehensive analysis  of the his tor ical  production i s  hindered 
by the passage of time, and the  subsequent lack of knowledge of the variables 
t ha t  may have affected production during cer ta in  periods of time. Neverthe- 
l e s s ,  cer ta in  patterns a re  exhibited in the  his tor ical  catch records. The 
f i r s t  most notable pattern i s  t ha t  there was a sustained high catch averaging 
13 million salmon f o r  10 consecutive years (from 1901 through 1910) t ha t  varied 
only 6.2 m i  11 ion a t  the extreme (Table 4) .  The pattern a f t e r  t h i s  period was 
one of continuing high production overall averaging 17.5 million sockeye salmon, 
b u t  the sustained periods became shor ter ,  f i n a l l y  dropping t o  4 year sequences 
(1 921-24, 1926-29, 1931 -34, 1936-39) with the intervening years production 
becoming small e r .  The production pattern from 1940 t o  1960 changed drarnati cal ly  . 
Not only did the  overall production decrease 54% during this  20-year period, but 
the production sequence changed s ign i f ican t ly .  Peak years shi f ted to a 4-year 
ra ther  than a 5-year cycle, re la ted primarily t o  the Kvichak cycle, and adjacent 
years production dropped dras t i ca l ly .  The lowest period occurred from 1953 
t h r o u g h  1959 when production dropped to  an average annual catch of only 5.4 
million sockeye salmon. Not a l l  r i ve r  systems have been in s imilar  modes of 
depression o r  rebuilding. Since the Naknek-Kvichak D i s t r i c t  i s  usually such 
an overwhelming component of the t o t a l  Bristol  Bay sockeye r u n ,  the overall  
pattern or trend follows the Naknek-Kvichak D i s t r i c t  r a ther  closely (Figures 
3 and 4) .  Therefore, other r i ve r  systems tend t o  be masked somewhat i n  any 
general comparisons. 

Commencing in 1960, production, especial ly f o r  the important Kvichak River sys- 
tem, increased s ign i f ican t ly .  This was due i n  par t  t o  the large  1956 escapement 
of 9.4 million sockeye salmon t o  the Kvichak River. The 1960 parent year with 
a Kvichak River escapement of 14.6 mil 1 ion,  reestablished the h i s t o r i c  5-year 
peak cycle pattern.  Production i n  terms of t o t a l  r u n ,  increased from t h i s  
point on. However, overall production, pa r t i cu la r ly  f o r  years adjacent t o  the 
peak year were s t i l l  well below h i s to r i c  l eve l s .  

In 1969, the  Kvichak River forecasted r u n  was large enough to  f i n a l l y  attempt 
to  obtain a s ign i f ican t  escapement f o r  the cycle year preceding the peak 
year,  which h i s t o r i ca l l y  had demonstrated a high average r a t e  of return in 
terms of adul ts  per spawner. Unfortunately, both the 1969 and the 1970 
escapements suffered decreased production apparently because of natural mor- 
t a l  i  ty  as  a resul t of the  extremely cold 1970-1971 winters. Consequently, 
f i sh ing  time was severely r e s t r i c t ed  in both 1974 and 1975 i n  order t o  secure 
escapement goals f o r  these two c r i t i c a l  brood years. Catches during the 1972 
t o  1977 rebuilding period dropped t o  an a l l  time low of only 3.3 million f i s h  
per year. 



Table 4. Commercial c a t c h  of Br!stol Bay sockeye s a l m n  i n  numbers of f i s h  
by d i s t r i c t ,  1893-1982 . 

Year 

1893 
1894 
1895 
1896 
1897 
1898 
1899 
1900 
1901 
1902 
1903 
1904 
1905 
1906 
1907 
1908 
1909 
1910 
1911 
191 2 
1913 
1914 
191 5 
1916 
1917 
191 8 
1919 
1920 
1921 
1922 
1923 
1924 
1925 
1926 
1927 
1928 
1929 
1930 
1931 
1932 
1933 
1934 
1935 
1936 
1937 

Na knek- 
Kvichak 

1 00,000 
262,550 
41 3,651 
487,630 

1,410,287 
2,241 ,113 
1 ,649,127 
3,208,263 
3,622,638 
6,038,386 
7,516,329 
5,856,442 
6,773,275 
4,954,905 
6,782,072 
9,088,285 
9,532,722 
6,336,382 
4,587,344 

13,821,905 
13,691,550 
12,584,809 

7,156,488 
11 ,551 ,086 
15,762,582 
14,219,536 
4,929,761 
5,275,140 
9,690,857 

15,766,366 
14,361,488 

6,813,083 
3,355,293 

12,717,504 
8,917 ,'893 

12,200,000 
6,711,975 
2,334,138 
8,845,850 

10,203,563 
16,944,386 
13,339,666 

1,703,568 
16,778,943 
13,957,327 

Egeg i k Ugashi k 

200,000 
112,850 

65.21 9 
229,020 
463,698 
538,793 
661 ,524 
796,965 
769,002 

1,640,973 
1,703,536 

564,492 
532,779 
203 $01 4 
302,402 
272,355 
218,223 
168,471 
112,521 
425,763 
577,615 
254,716 
509,076 
647,422 

1,047,111 
756,206 
146,590 
441 ,770 

1,135,265 
1,879,067 

782,545 
446,810 
438,103 

1 , I  51,541 
21 1,409 
500,000 
445,673 
111,150 
639,263 
526,988 
61 1,347 
750,602 

0 
815,215 
518,027 

Nushaga k 

640,000 
860,000 
938,946 

1 ,262,690 
1,240,080 
1,890,092 
2,517,436 
4,234,533 
5,401 ,051 
4,725,715 
6,319,189 
5,345,659 
7,387,935 
5,427,512 
2,627,351 
6,092,031 
4,906,318 
4,469,755 
2,957,073 
3,993,428 
5,409,933 
6,457,815 
5,904,862 
3,744,551 
5,847,239 
6,296,705 
1,477,336 
2,682,056 
3,717,284 
3,436,576 
1,921,874 
2,168,154 
3,903,125 
4,022,328 

657,467 
5,710,000 
3,923,675 
1,440,650 
2,102,438 
2,866,088 
4,372,873 
4,638,268 

903,264 
1,560,138 
4,561 ,299 

Togia k 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

T o t a l  

940,000 
1 ,235,400 
1,472,137 
1,999,740 
3,317,523 
4,927,840 
5,112,737 
8,547,335 

10,220,577 
12,808,518 
16,320,092 
11,903,352 
14,833,989 
10,823,431 
10,193,403 
16,233,802 
15,497,883 
11,593,609 

8,815,114 
19,696,343 
20,581,826 
20,195,107 
14,787,678 
17,521,921 
24,513,532 
23,090,665 

7 ,I 61,375 
8,897,915 

1 5,680,076 
23,632,077 
18,187 ,964 
10,302,066 

7,909,508 
19,414,094 
1 1,071,828 
19,710,000 
12,188,648 

4,259,188 
12,790,614 
14,939,552 
23,708,950 
20,600,510 

3,022,959 
20,586,884 
21,257,814 



Table 4. Commercial c a t c h  o f  B rs ' s to l  Bay sockeye salmon i n  nun-bbers o f  f i s h  
by d i s t r i c t ,  1893-1 982' ( con t inued)  . 

Na kne k- 
Year Kvichak Egegi k Ugashi k Nushaga k Togia k T o t a l  

1938 20,967,834 1,112,759 296,491 2,322,704 0 24,699,788 
1939 7,773,909 750,098 639,217 4,169,121 0 13,332,345 
1 940 2,960,644 21 0,939 36,022 1,519,082 0 4,726,687 
1941 4,966,660 342,900 65,806 1,778,338 0 7,153,704 
1942 3,224,192 0 653,392 2,465,779 0 6,343,363 
1943 12,874,650 0 1,081 ,925 3,373,643 0 17,330,218 
1944 6,626,906 363,854 1,041,603 3,513,241 0 11,545,604 
1945 4,195,431 0 808,797 2,296,019 0 7,300,247 
1946 5,077,201 327,208 61 7,995 2,028,144 0 8,051,206 
1947 13,965,201 995,745 91 3,795 2,767,287 0 18,642,028 
1948 9,182,953 1,092,590 1,463,048 2,805,798 0 14,544,389 
1949 3,941,568 1,01G,115 691 ,515 800,123 0 6,449,321 
1950 4,366,471 791,329 787,384 1 ,212,091 0 7,157,275 
1951 2,926,413 644,551 31 8,629 436,950 0 4,326,543 
1952 9,401,060 886,852 280,146 698,071 0 11,266,129 
1953 3,738,839 1,234,600 688,720 449,341 0 6,111,500 
1954 1,819,666 1,437,791 1,067,531 31 5,357 12,280 4,652,625 
1955 2,564,341 622,885 240,817 1,054,978 66,085 4,549,106 
1956 5,987,750 1,187,099 341 ,499 1,263,186 101,933 8,881,467 
1957 4,578,643 814,459 350,858 491 ,498 40,044 6,275,502 
1958 922,611 500,684 433,813 1,092,156 36,402 2,985,666 
1959 1,689,425 662,391 423,414 1,719,687 113,202 4,608,119 
1960 9,847,848 1,446,884 752,634 1,517,988 139,648 13,705,002 
1961 8,166,983 2,686,076 357,223 511,483 192,161 11,913,926 
1962 2,281,284 638,862 243,159 1,461 ,766 92,945 4,718,016 
1963 957,902 695,582 188,695 842,744 186,213 2,871,136 
1964 2,243,701 1,103,935 576,768 1,420,941 250,775 5,596,120 
1965 19,139,567 3,179,559 925,690 793,323 217,100 24,255,239 
1966 5,397,538 2,101,174 445,458 1,170,271 199,799 9,314,240 
1967 2,337,226 1,070,942 163,744 657 $71 1 101,107 4,330,730 
1968 1,216,858 671,554 82,457 749,281 72,699 2,792,849 
1969 4,655,072 889,322 169,845 773,207 134,252 6,621,698 
1970 17,803,805 1,403,509 171,541 1,188,534 153,377 20,720,766 
1971 5,857,378 1,306,682 954,068 1,256,799 209,060 9,583,987 
1972 1,102,365 839,820 17,440 381,347 75,261 2,416,233 
1973 168,249 221,337 3,920 272,093 95,723 761,322 
1974 538,163 172,253 2,151 51 0,571 139,341 1,362,479 
1975 3,085,416 964,024 14,558 645,902 188,914 4,898,814 
1976 2,547,276 1,329,788 174,923 1,265,422 301,883 5,619,292 
1977 2,167,214 1,780,567 92,623 61 9,025 218,451 4,877,880 
1978 5,123,668 1,207,294 7,995 3,737,166 452,016 9,928,139 
1979 14,991,826 2,257,332 391 ,118 3,327,346 460,934 21,428,606 
1980 15,120,457 2,623,066 885,875 4,497,787 634,561 23,761,746 
1981 10,948,744 4,480,710 1,949,531 7,713,416 620,811 25,713,212 
1982 4,987,922 2,413,935 1,161,117 5,998,830 583,701 15,145,55 

1 Sources : 1893-1 973; Edfel t, 1973. 1974-1 980; ADF&G Catch and P r o d u c t i o n  
L e a f l e t s .  1981 -1982; P r e l  i m i n a r y  da ta .  
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SOCKEYE - NAKNEK / KVICHAK 

Figure  3. T o t a l  r u n  o f  sockeye salmon t o  Naknek-Kvichak D i s t r i c t  i n  numbers o f  f i s h ,  1956-1982. 



SOCKEYE 

Figure 4. To ta l  run  o f  sockeye salmon t o  B r i s t o l  Bay i n c l u d i n g  est imates o f  h igh  seas catch i n  
numbers o f  f i s h ,  1956-1982. 



The r e s t r a in t s  imposed on the  f ishery during 1974 and 1975, and the  sacr i f i ces  
borne by the fishermen and industry, began to  pay off handsomely i n  1978 and a re  
expected t o  continue. Unusually good survival r a t e s  a l so  aided i n  boosting pro- 
duction throughout Bristol Bay. The 1980 sockeye salmon catch could ea s i l y  have 
broken the record year of 1938 had there not been a pr ice  dispute. Escapement 
t o t a l s  in 1980 were the highest on record. The strong sockeye salmon r u n  in 1981 
which was not burdened by a price dispute,  saw a record harvest of 25.7 million 
sockeye salmon tha t  broke the p r io r  record s e t  in 1938 (Table 4 ) .  The most s ig-  
n i f i can t  fac to rs ,  however, have been the 1978 to  1982 production, plus the outlook 
f o r  1983-85. The overlapping production from these adjacent strong years i s  and 
will be highly s ign i f ican t  t o  fu ture  production. If the 1983 projected r u n  and 
harvest material izes as  expected, the average production in terms of catch for  the 
5 years,  1978-1983, will be 19.6 million sockeye salmon per year ,  or a s  high as  
any 6-year period i n  the  history of the f ishery.  

His tor ical ly ,  the Nushagak D i s t r i c t  was the  second most productive system in Bris- 
to1 Bay, averaging a 5 mill ion sockeye salmon catch f o r  20 years (1899 to  1918), 
nearly 2.8 million f o r  the following 30 years,  and f i na l l y  dropping to  an 882 
thousand average in the 29 years from 1949 to  1977. Only i n  the past 5 years dur- 
ing recent times has the Nushagak D i s t r i c t  catch reached the his tor ical  sustained 
level (Figure 5, Table 4 ) .  In terms of to ta l  run, the Nushagak D i s t r i c t  has been 
very close t o  or exceeded the  average run of 3 mill ion sockeye salmon i n  6 of the  
l a s t  7 years (Table 5 ) .  The 1980 and 1981 production of 12.8 and 10.6 million 
sockeye salmon, respectively f o r  t h i s  d i s t r i c t  i s  t r u ly  outstanding and exceptional. 
Proportionately, based on to ta l  run performances since 1956, t h i s  was the  l a rge s t  
increase in production f o r  any area in Bristol  Bay during 1980 and 1981. 

The Egegik D i s t r i c t  has demonstrated r e l a t i ve ly  s tab le  production through i t s  his-  
tory ,  except f o r  a period re la ted t o  World War I1 when f i sh ing  e f fo r t  was down. 
The d ra s t i c  decline of 1973 and 1974 was ref lected throughout Bristol Bay. His- 
to r ica l  high catches f o r  Egegik a r e  r e l a t i ve ly  recent,  occurring i n  1965 and 1980 
of 3.2 and 10.9 mill ion f i s h ,  respectively (Table 4 ) .  The average t o t a l  r u n  t o  the  
Egegik D i s t r i c t  i s  2.3 million f o r  the 27 years from 1956 t o  1982. The D i s t r i c t  
has produced runs matching or exceeding t h i s  average f o r  the l a s t  4 years (Figure 
6 ) .  Overall,  the  Egegik system seems to  be i n  heal thy condition and f a i r l y  s tab le .  

The Ugashik D i s t r i c t  represents a d i f f e r en t  pat tern ,  and one more d i f f i c u l t  to  
characterize or  explain, even i n  recent years (Figure 7 and Table 5 ) .  The to ta l  
r u n  f igures  need t o  be examined t o  r e l a t e  t o  t h i s  d i s t r i c t  s ince there have been 
several seasonal closures,  nearly t o t a l  closures and 1 imited f ishing e f f o r t  in 
recent years.  As can be seen on Table 5, production has been especia l ly  depressed 
from 1972 through 1978 when 4 out of 7 years t o t a l  runs (catch plus escapement) 
were l e s s  than 100 thousand sockeye salmon. In sp i t e  of such depressed conditions, 
the 1975 and 1976 escapements of 429,336 and 356,308 fish, respectively,  produced 
excellent  runs in 1979 and 1980 of 2.1 and 4.2 mill ion,  respectively (Table 5 ) .  
However, even w i t h  periods of f a i r l y  high sustained leve l s  of escapement, from 
1946 to 1954 (Table 6 ) ,  catches i n  subsequent years were qui te  low. This e r r a t i c  
behavior f o r  the  Ugashik D i s t r i c t  a l so  poses par t i cu la r  d i f f i c u l t i e s  in forecast -  
ing runs based on parent year escapements. A1 though production has rebounded s ig-  
n i f i can t ly  i n  the Ugashik system during 1979-1982, and the immediate outlook may 
be encouraging, the  1 ong-term prospects f o r  t h i s  system are  uncertain. 



SOCKEYE - NUSHAGAK 
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F i g u r e  5. T o t a l  r u n  o f  sockeye salmon t o  Nushagak D i s t r i c t  i n  numbers o f  f i s h ,  1956-1982. 



Table 5. To ta l  run  of B r i s t o l  Bay sockeye salmon by d i s t r i c t 1 ,  i n c l u d i n g  es t imates  of h i g h  seas i n t e r c e p t i o n s * ,  
1956-1 982. 

Naknek- High seas2 
Year Kvichak Egegi k Ugashi k Nushaga k Togiak Subtota l  ca tch  es t .  To ta l  

1956 17,987,663 2,291,367 766,794 2,435,287 326,933 23,808,044 2,431,000 26,239,044 
1957 8,182,693 1,205,666 565,660 990,225 65,044 11,009,288 7,349,000 18,358,288 
1958 1,830,164 747,038 71 3,359 2,370,089 108,402 5,769,052 377,000 6 $1 46,052 
1959 5,426,663 1,734,850 642,642 4,761 ,572 322,842 12,888,569 598,000 1 3,486,569 
1960 26,546,759 3,245,648 3,094,034 3,191,246 331,658 36,409,345 3,727,000 40,136,345 

1981 -1 982; p r e l  im ina ry  data.  

2 Based on ma tu r i ng  f i s h  caught i n  yea r  o f  inshore  r u n  p l u s  immature ca tch  i n  preceding year .  



Table 6. Escapement of eas t s i de  B r i s t o l  Bay sockeye salmon i n  numbers o f  
f i s h  by r i v e r  system, 1940-1 982'. 

Year Kvichak Branch Na knek Egegi k Ugashi k T o t a l  

Sources: 1940-1945; AEIDC, 1978. 1946-1956; AEIDC, 1978 and Mathisen e t  a1 . 1963. 
1956-1 982; ADF&G B r i s t o l  Bay Data F i l e .  
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Figure  6. To ta l  rr;; o f  swkeye  salmon t o  E ~ e g i k  D i s t r i c t  i n  numbers o f  f i s h ,  1956-1 982. 
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F igu re  7. To ta l  r u n  o f  sockeye salmon t o  Ugashik D i s t r i c t  i n  numbers o f  f i s h ,  1956-1982. 



The Togiak D i s t r i c t  f i s h e r y  i s  t he  most r ecen t  i n  B r i s t o l  Bay, d a t i n g  from 1954. 
Based on the  average t o t a l  r u n  o f  402 thousand sockeye salmon, t h i s  system i s  
produc ing a t  a  susta ined h i g h  r a t e  w i t h  no i n d i c a t i o n s  o f  problems. Product ion 
has exceeded t he  average f o r  t h e  l a s t  7  consecut ive years  (F i gu re  8 ) .  

I n  summary, t h e  o v e r a l l  ou t look  f o r  B r i s t o l  Bay sockeye salmon p roduc t i on  i s  most 
encouraging. A l though i t  i s  apparent t h a t  excep t iona l  s u r v i v a l  c o n d i t i o n s  have 
g r e a t l y  a i ded  i n  boos t ing  p roduc t i on  i n  t h e  l a s t  2  t o  3 years ,  t he  v a r i a b l e  c y c l e  
year  escapement s t r a t e g y  f o r  t he  Kvichak R i v e r  system has p a i d  o f f  i n  terms of 
g rea te r  p roduc t i on  spread over  more years .  Increased and c o n s i s t e n t  escapements 
t o  major c o n t r i b u t i n g  Nushagak D i s t r i c t  r i v e r  systems appear t o  be e s s e n t i a l  t o  
increased and sus ta ined  p roduc t i on  f o r  t h i s  impor tan t  f i s h e r y .  

B a r r i n g  any severe n a t u r a l  setbacks, as exper ienced i n  t h e  e a r l y  1 9 7 0 ' ~ ~  t he  decade 
o f  t he  1980 ' s  should be a  h i g h l y  p r o d u c t i v e  and s i g n i f i c a n t  p e r i o d  f o r  t he  B r i s t o l  
Bay sockeye sa 1  mon f i s hery  . 
Commercial Harvest  

The B r i s t o l  Bay sockeye salmon ca tch  has averaged 11.3 m i l l i o n  f i s h  per  year  f rom 
1893 through 1982. The h i ghes t  sus ta ined  ca t ch  p e r i o d  covered 40 years ,  f r om  1900 
t o  1940 (Table 4  and Appendix Tables 1  and 2), and averaged 14.7 m i l l  i o n  sockeye 
salmon per  year .  From 1941 t o  1959 p roduc t i on  decreased t o  an average o f  8.3 
m i l l i o n  pe r  yea r  f o r  t h i s  19-year pe r i od .  It was d u r i n g  t h i s  p e r i o d  t h a t  t h e  
impor tan t  Kvichak R i ve r  s tock  swi tched f rom a  5 t o  a  4-year c y c l e  p a t t e r n  f o r  
reasons s t i l l  n o t  understood. Produc t ion  f r om  1960 on s t a r t e d  t o  increase,  c o i n -  
c i d e n t a l  w i t h  t he  Kvichak R i v e r  s tock  r e v e r t i n g  t o  t h e  h i s t o r i c a l  5-year c y c l e .  
Whi le p roduc t i on  on peak yea rs  d u r i n g  t h i s  p e r i o d  was a t  o r  near  h i s t o r i c a l  l e v e l s ,  
p roduc t i on  f o r  t h e  i n t e r v e n i n g  years  was w e l l  below h i s t o r i c a l  l e v e l s .  A d d i t i o n -  
a l l y ,  a  s h o r t  t e rm  setback d u r i n g  t he  mid-197O4s, be l i eved  t o  be a  r e s u l t  of harsh 
environmental  c o n d i t i o n s ,  g r e a t l y  reduced catches as t h e  f i s h e r i e s  were severe ly  
r e s t r i c t e d  t o  o b t a i n  escapement goals .  Consequently, t h e  ha rves t  d u r i n g  t h i s  l a s t  
21-year p e r i o d  has averaged o n l y  10.1 m i l  1  i o n  sockeye salmon t o  t h e  domestic 
inshore  f i s h e r y .  However, s ince  1956 a Japanese h i gh  seas g i l l  n e t  f i s h e r y  has 
been ha rves t i ng  B r i s t o l  Bay sockeye salmon. Adding t he  average ca t ch  o f  1.9 m i l l i o n  
sockeye salmon p e r  yea r  f r om  t h e  Japanese f i s h e r y  (see Table 5 f o r  h i gh  seas ca t ch )  
boosts  t h e  ac tua l  y i e l d  t o  12 m i l l i o n  pe r  year ,  o r  t h e  same as  t h e  long- te rm h i s -  
t o r i c a l  l e v e l .  

The impact o f  t h i s  f o r e i g n  f i s h e r y  has been g r e a t l y  reduced i n  r ecen t  yea rs  as a  
r e s u l t  o f  t h e  1976 Magnuson F ishery  Conservat ion and Management Ac t  (MFCMA) which 
es tab l  i shed  a  F i s h e r i e s  Conservat ion Zone from 3 t o  200 m i l e s  (4.8 t o  322 km) o f f -  
shore from t h e  U.S. c o a s t l i n e .  T h i s  a c t  has enabled t h e  U.S. t o  exe rc i se  area 
and t ime p r o h i b i t i o n s  a g a i n s t  f o r e i g n  f i s h i n g  f l e e t s  t o  min imize t h e  i n t e r c e p t i o n  
o f  B r i s t o l  Bay sockeye salmon. The r e a l  s i g n i f i c a n c e  o f  t h i s  a c t  can be appre- 
c i a t e d  by  comparing f o u r  " se t s "  o f  yea rs  when B r i s t o l  Bay sockeye salmon were 
most abundant (1956-57, 1960-61 , 1965-66, 1970-71 ) and t h e  h i g h  seas f i s h e r y  
averaged 4.1 m i l  1  i o n  B r i s t o l  Bay sockeye salmon d u r i n g  these p e r i o d s  compared 
t o  t h e  1978-80 p e r i o d  o f  r e c o r d  runs  and a  h i g h  seas i n t e r c e p t i o n  t h a t  averaged 
o n l y  521 thousand sockeye salmon f o r  each o f  these  5 years  (Table  5).  
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F igu re  8. T o t a l  r u n  o f  sockeye salmon t o  t h e  Togiak D i s t r i c t  i n  numbers o f  f i s h ,  1956-1982. 



Sockeye salmon p roduc t i on  rebounded d r a m a t i c a l l y  du r i ng  t he  l a t e  19701s,  and 
b a r r i n g  any environmental  setbacks, such as t h e  w i n t e r s  o f  1970-71, should 
con t inue  a t  h i s t o r i c a l  h i gh  l e v e l s  i n t o  t he  e a r l y  and mid-1980's. Of p a r t i -  
c u l a r  no te  i s  the  s t r e n g t h  r e c e n t l y  demonstrated by " o f f - c y c l e "  years,  a 
f e a t u r e  t h a t  had n o t  been p reva len t  i n  t h i s  f i s h e r y  f o r  t he  p a s t  40 years .  

I n  summary, B r i s t o l  Bay sockeye salmon s t a t u s  a t  p resen t  i s  s t r ong  and i t  
c l o s e l y  approximates t h e  l a r g e s t  l e v e l s  observed d u r i n g  peak pe r i ods  i n  t h i s  
97-year-old f i she ry .  There a r e  n o t  many, i f  any, salmon f i s h e r i e s  i n  t he  
wo r l d  t h a t  cou ld  make a s i m i l a r  c la im.  

Escapement 

The s i n g l e  most impo r tan t  element i n  managing t he  sockeye salmon f i s h e r y  i s  t h e  
number o f  f i s h  a l lowed through t he  f i s h i n g  d i s t r i c t s  t o  reach t h e  spawning 
grounds. The escapement i s  t h e  pre-determined number which i s  in tended t o  
y i e l d  t he  h i g h e s t  sus ta ined  r a t e  of r e t u r n  p e r  spawner and i s  r e f e r r e d  t o  as 
t h e  escapement goal .  

The l a rge ,  c l e a r  water  r i v e r  systems, and t he  f a c t  t h a t  sockeye salmon m ig ra te  
r i g h t  a long  t he  banks o f  these r i v e r s ,  a i d s  g r e a t l y  i n  o b t a i n i n g  accura te  
escapement counts  f o r  each o f  the  n i n e  r i v e r s  where v i s u a l  coun t i ng  s t a t i o n s  
a r e  ma in ta ined  a long  t h e  r i v e r  banks. Some r i v e r s  have cont inuous records  o f  
escapement going back 35 t o  40 years,  b u t  t h e  b e s t  records  f o r  n e a r l y  a l l  major  
systems da te  from 1955 (Tables 6 and 7 ) .  On r i v e r  systems where coun t i ng  
towers a r e  n o t  ma in ta ined  escapements a r e  es t imated  f rom a e r i a l  surveys o f  
spawning areas. 

Escapement goa ls  a r e  r e l a t i v e l y  new t o  B r i s t o l  Bay, hav ing evolved l a r g e l y  over  
t he  l a s t  20 years  on a s c i e n t i f i c  and s u f f i c i e n t  data bas is .  They have a l s o  
changed i n  severa l  ins tances  as t he  da ta  base expanded t o  enable b e t t e r  ana l y -  
ses. A g r e a t  deal  o f  debate has ensured over  t he  years  concern ing escapement 
goal l e v e l s ,  p a r t i c u l a r l y  i n  t h e  1960's when t o t a l  r u n  s i z e  data f rom known 
escapements was l i m i t e d .  Long-term data i s  e s s e n t i a l ,  o r  a t  l e a s t  ve ry  he lp -  
f u l ,  i n  e s t a b l i s h i n g  b a s i c  escapement-return r e l a t i o n s h i p s  t o  determine what 
escapement l e v e l  w i l l  y i e l d  t he  g r e a t e s t  r a t e  o f  r e t u r n  on t h e  average. Large 
c o n t r o l 1  i n g  fac to rs ,  over  which we have no c o n t r o l ,  a r e  t h e  environmental  con- 
d i t i o n s  a f f e c t i n g  s u r v i v a l  r a tes ,  bo th  f reshwater  and marine. Therefore,  
long- te rm averages a r e  impo r tan t  i n  o rde r  t h a t  these shor t - term,  b u t  sometimes 
s i g n i f i c a n t  changes do n o t  o v e r l y  i n f l u e n c e  t h e  analyses o f  t h e  escapement- 
r e t u r n  re1  a t i onsh ips .  

Escapement goals  d i f f e r  f rom r i v e r  system t o  r i v e r  system s ince  each has i t s  
own c h a r a c t e r i s t i c  escapement-return r e l a t i o n s h i p  f rom which an escapement 
goal i s  determined (Appendix F igures 6-1 3 ) .  However, escapement goal  s gen- 
e r a l l y  remain f i x e d  f rom yea r  t o  yea r  f o r  each o f  t h e  r i v e r  systems except  
f o r  t h e  Kvichak. Systems o t h e r  than  t h e  Kvichak do n o t  e x h i b i t  t h e  extreme 
c y c l i c  p a t t e r n s  i n h e r e n t  t o  t h e  Kvichak. F a i r l y  l a r g e  f l u c t u a t i o n s  i n  r u n  
s i z e  do occur  p e r i o d i c a l l y  i n  t h e  o t h e r  r i v e r  systems, b u t  these p robab ly  a r e  
a r e s u l t  o f  v a r y i n g  s u r v i v a l  r a t e s  o r  o t h e r  unknown v a r i a b l e s  a f f e c t i n g  p ro -  
duc t i on  o t h e r  than a d e f i n i t e  c y c l e  p a t t e r n  of p roduc t ion .  The Kvichak system 
has t h ree  d i f f e r e n t  escapement goals ,  depending upon t h e  c y c l e  year .  Escapement 



Table  7. Escapement o f  wes ts ide  B r i s t o l  Bay sockeye salmon i n  numbers of 
f i s h  by r i v e r  system, 1908-1919 and 1946-1982~.  

Year Wood I g u s h i  k Snake Nuyakuk Nushagak Togiak T o t a l  

Sources: 1908-1919; Mathisen, 1971. 1946-1959; Math isen e t  a1 . 1963. 1960-1982; 
ADF&G B r i s t o l  Bay. 
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goals f o r  the  peak year since 1975 i s  14 mill ion f i s h ;  peak year minus one (pre- 
peak), 6 million f i s h  and the "off cycle" years,  2 million f i s h  (Appendix Figure 
6 ) .  Since the  h i s t o r i c  production, and apparently natural pattern f o r  Kvichak 
system sockeye was a 5-year cycle characterized by two to  three highly productive 
years i n  the 5 years ,  the objective of cycle escapement management became a p r i -  
mary goal i n  rebuilding the Bristol Bay sockeye salmon f ishery.  

Under normal circumstances the level of escapement can usually be controlled 
within a f a i r l y  t i g h t  "range" around the escapement goal f igure .  Variables 
such as  delayed f ishing because of price disputes,  catches exceeding the processing 
and transport  capaci t ies ,  unusual var ia t ions  in r u n  timing, runs t ha t  greatly 
exceed or  a r e  much smaller than forecasted,  and even f i sh  behavior within the 
bays re la t ing  to  f i sh  "holding" or rapidly moving through an a rea ,  a l l  a f f ec t  
the abi l  i t y  of the  manager t o  achieve escapement goals. Weather, a t  cer ta in  
times, can a l so  be a major contributing fac tor .  

Some systems are  much more "manageable" than others.  If a s ing le ,  major r i ve r  
system i s  associated with a par t i cu la r  f ishing d i s t r i c t ,  then management i s  
generally eas ie r  and more exact. Examples of such systems i n  Bristol Bay a re  the  
Ugashik, Egegik, and Togiak Rivers. Although the Kvichak and Naknek Rivers enter  
a common bay qui te  close t o  each other ,  they can be managed independently 
f a i r l y  successfully by dividing the f ishing d i s t r i c t  in to  two sections and 
managing separately i f  need be. The Branch River, which i s  a t r ibu ta ry  to  the 
Kvichak River, cannot be managed as  a separate e n t i t y  and i t ' s  escapement i s  
s t r i c t l y  incidental t o  t ha t  of the Kvichak system. The Nushagak D i s t r i c t  i s  
a much more complex area t o  manage because several major r i ve r  systems a r e  
involved, namely the Wood, Nuyakuk, and Nushagak Rivers entering the  upper end 
of Nushagak Bay. Furthermore, the Nuyakuk i s  a t r ibu ta ry  to  the Nushagak River. 
Another s ign i f ican t  system, the Igushik River, a l so  enters  Nushagak Bay, b u t  i s  
somewhat separated from the other systems. I t s  manageability though i s  some- 
what 1 imi ted by physical charac te r i s t i cs  of the immediate area.  Actual escape- 
ments achieved fo r  each r iver  system a re  compared with escapement goals f o r  the  
years 1962 through 1982 in Appendix Tables 3-6. 

Escapement i s  both the s t a r t i ng  and end point f o r  f i she r i e s  management. Up 
t o  t h i s  point in t h i s  repor t  the high seas foreign catch,  the  inshore domestic 
catch,  and f i n a l l y  the escapement have been discussed. Since a l l  of these 
par ts  a r e  affected by a broad array of var iables ,  the  t r u e s t  p ic ture  of per- 
formance i s  examination of the combined sum, or  to ta l  r u n .  Unfortunately, the 
complete data base f o r  t h i s  purpose covers only 25 years,  dating from 1956. 
Examination of Table 4 c lea r ly  demonstrates the significance of recent 
production. The combined 1978 through 19812 runs t o t a l  181.8 million sockeye 
salmon. Assuming t h a t  the 1983 forecas t  of 27.1 million i s  accurate,  these 6 
years will have produced more than 208 mi 11 ion t o t a l  sockeye salmon. This would be 
a 27% increase over any other 6 year period since 1956. 

Management Stra tegies  and Problem Ident i f ica t ion 

The basic management s t ra teg ies  f o r  sockeye salmon in t h i s  f i shery  a r e  ra ther  
simple in concept, y e t  somewhat complicated in execution. Essent ia l ly ,  the 
mechanism i s  to  periodically open spec i f ic  f ishing areas f o r  a limited time 
t o  allow catches on a cer ta in  stock or  stocks of f i s h .  Each catch period 



represen ts  a  l a r g e  "sample" t h a t  i s  measured i n  va r i ous  ways t o  assess i t s  
s i g n i f i c a n c e  o r  meaning a t  t h a t  t ime.  Each ca t ch  p e r i o d  i s  f o l l o w e d  by a  
c losed  p e r i o d  which a l l o w s  some "escapement." While t h e  ca t ch  i s  a  r a t h e r  
s t r a i g h t f o r w a r d  numerical  va lue,  and i s  u s u a l l y  a v a i l a b l e  w i t h i n  severa l  
hours o f  a  p a r t i c u l a r  f i s h i n g  per iod ,  t h e  escapement va lue  f o r  a  s p e c i f i c  
c l osu re  on a  r e a l  t ime  bas i s  i s  much more d i f f i c u l t  t o  a s c e r t a i n  i n  most 
ins tances.  A1 though accura te  v i s u a l  coun t i ng  s t a t i o n s  a r e  ma in ta ined  on a1 1  
the  major  r i v e r  systems, t h i s  c a p a b i l i t y  i s  t o o  f a r  removed i n  space and t ime  
f rom t h e  f i s h i n g  d i s t r i c t s ,  except  i n  two instances,  t o  be o f  immediate use 
i n  de te rmin ing  subsequent open o r  c losed  per iods .  Therefore,  an e l abo ra te  
system o f  suppo r t i ve  and i n d i r e c t  measuring methods have been developed t o  
assess t he  cont inuous ba lanc ing  o f  open and c losed  f i s h i n g  pe r i ods  i n  terms 
of ach iev ing  escapement goa ls  and ha rves t i ng  f i s h  i n  excess o f  those needs. 

Fundamental t o  t h i s  bas i c  s t r a t e g y  i s  the  concept o f  s tock  management, i n  t h a t  
as much as poss ib le ,  each major  r i v e r  system i s  managed as an i n d i v i d u a l  e n t i t y .  
The accura te  assessment o f  these i n d i v i d u a l  s t o c k s '  performance r e l a t i v e  t o  
escapement goa ls  i s  t h e  cornerstone of meaningful  management s t r a t e g i e s .  To 
assess and improve t h i s  c a p a b i l i t y  r e q u i r e s  ded ica ted  and f a r s i g h t e d  research  
appl  i c a t i o n .  

I n  o rde r  t o  i n s u r e  t he  v i a b i l i t y  o f  t h e  numerous spawning popu la t i ons  w i t h i n  
a  g i ven  s tock  o r  s tocks,  and t o  develop s u f f i c i e n t  da ta  on a  g iven  r u n  t o  
i nsu re  a t t a i nmen t  o f  a  p a r t i c u l a r  goal ,  i t  i s  d e s i r a b l e  t o  spread bo th  t h e  
ca tch  and escapement throughout  t h e  run.  However, conserva t i ve  management 
i s  necessary d u r i n g  the  f i r s t  h a l f  o f  a  r un  s i nce  t h e r e  a r e  so many v a r i a b l e s  
a t  work t h a t  may n o t  be r e a d i l y  apparent  e a r l y  on. 

Management c a p a b i l i t y ,  f l e x i b i l i t y ,  and q u i c k  response a r e  e s s e n t i a l  t o  c a r r y i n g  
o u t  these s t r a t e g i e s .  S t r a t e g i e s  may va ry  under e x t r a o r d i n a r y  c ircumstances, such 
as when r e g u l a t o r y  r e s t r a i n t s  were v i r t u a l  l y  removed d u r i n g  t h e  1970 and 1980 seasons. 

In-season management i nvo l ves  a  m u l t i t u d e  o f  s imultaneous analyses cove r i ng  
f i v e  i n d i v i d u a l  f i s h i n g  d i s t r i c t s .  A l though i n  i t s e l f  n o t  a  r e l i a b l e  i n d i c a t o r  
o f  t h e  s t r e n g t h  o f  t he  Gr i s t 01  Bay sockeye salmon run,  t h e  Shumagin I s l a n d  - 
Unimak sockeye salmon f i s h e r i e s  i n  t h e  Alaska Peninsula area i n  June i s  watched 
ve ry  c l o s e l y  s i nce  B r i s t o l  Bay sockeye salmon pass these areas on t h e i r  migra-  
t o r y  movement from t h e  G u l f  of Alaska. The f i r s t  check p o i n t  beyond there ,  
where o n l y  B r i s t o l  Bay sockeye a r e  invo lved ,  occurs a t  P o r t  M o l l e r  on the  
n o r t h  s i d e  of t h e  Alaska Peninsula,  some 200 mi (322 km) f rom B r i s t o l  Bay. 
A t  t h i s  p o i n t ,  t h e  sockeye salmon t r a v e l  w i t h i n  an 80 mi (1 29 km) band f rom 
the  c o a s t l i n e .  The Department conducts a  t e s t  f i s h i n g  program i n  t h i s  area 
t h a t  con t i nuous l y  samples a long  a  l i n e  t h a t  i n t e r c e p t s  t he  sockeye salmon r u n  
t o  B r i s t o l  Bay. Th i s  sampl ing y i e l d s  i n f o r m a t i o n  concern ing r u n  t i m i n g ,  age 
composi t ion ( t h a t  i s  compared t o  forecasted age composi t ion) ,  and es t imates  o f  
p robab le  r u n  s i z e  some 7  days be fo re  becoming a v a i l a b l e  t o  t he  f i s h e r y .  

The n e x t  s tep  occurs w i t h  a c t u a l  commercial catches. Th i s  i s  a  bas i c  and v a l -  
uable comparat ive s t a t i s t i c  and i s  sub jec ted  t o  c a r e f u l  a n a l y s i s  s i nce  catches 
themselves do n o t  n e c e s s a r i l y  r e f l e c t  t o t a l  r u n  s t reng th .  



Additionally, commercial f ishing boats a re  chartered to  conduct t e s t  f i shing 
during closed f ishing periods in the Nushagak, Naknek-Kvichak, and Egegik 
Dis t r i c t s .  This endeavor attempts to  assess the re la t ive  buildup of run 
strength in these important d i s t r i c t s  during periods when the commercial 
f l e e t  i s  inactive.  This sampling may involve from one to  four boats per d is-  
t r i c t .  

In some r i ve r s  (Ugashi k ,  Egegik, Kvichak, and Igushik) t e s t  g i l l  net  sampling 
i s  conducted on each t i de  j u s t  above the commercial f i shing areas t o  develop 
estimates of dai ly  escapement r a t e s  in to  the r ivers .  

A fur ther  check point i s  established by conducting aer ia l  surveys on those 
r ivers  where feas ible .  The bays a r e  usually qui te  turbid because of the  t idal  
action on the mud and s i l t  subst ra te .  This condition extends variable dis-  
tances upstream in a l l  the r ivers .  Once above t h i s  influence however, sockeye 
salmon can readily be observed (under proper weather conditions) migrating in 
t i gh t  bands along the r i ve r  banks. Experienced observers can a l so  make reason- 
able estimates of numbers, and dai ly  o r  even twice dai ly  observations can pro- 
vide valuable data on escapement r a t e s  in t h i s  rapidly changing f ishery.  
Finally,  tower counts a r e  analyzed dai ly  t o  verify r i ve r  t e s t  f i sh ing ,  ae r ia l  
surveys and par t i cu la r ly  escapement ra te .  In two instances,  the Wood and 
Naknek Rivers, tower counts occur close enough in time to  the commercial f i sh -  
ery t o  be useful f o r  immediate application on management decisions. 

All of t h i s ,  and much more, information i s  constantly being transmitted,  sorted,  
and analyzed on a hourly basis  throughout the salmon r u n .  In t h i s  era of data 
processing and computers, t h i s  vast  array of information i s  put through rapid 
and sophist icated analysis  t o  aid management decisions. 

In the f ina l  analysis  however, a good deal of personal judgment, based on sol id  
experience i s  essent ia l  i n  determining just when and how long the very e f f i -  
c ien t  f ishing f l e e t s  should be allowed to  harvest,  or  not t o  harvest these 
valuable f i s h .  

Program objectives continue t o  be imperfectly met annually because of a var ie ty  
of environmental and social e f f ec t s  alluded to  e a r l i e r .  To minimize the 
e f f ec t s  of the  weather, more a l l  purpose sampling methods, such as  sonar 
wil l  be continually developed. In addi t ion,  advances i n  f i shing gear techno- 
logy will be incorporated in to  t e s t  f i sh  operations. 

PINK SALMON FISHERY 

Biological Sta tus  

The current  s t a tu s  of pink salmon i n  Bristol  Bay i s  a t  an a l l  time high. How- 
ever, t h e i r  abundance has characteri  s t i c a l  l y  been e r r a t i c  h is tor ical  1y and any 
long-term projections would be mere speculation. I t  i s  probably real i s t i c  to  
assume tha t  production will decline in  the immediate future  t o  levels  more i n  
l i ne  w i t h  past  performances and to ta l  runs in the 2 to 3 million f i sh  range. 



Comnercial Harvest 

P ink salmon i s  the second most abundant species i n  B r i s t o l  Bay cons ider ing  o n l y  
even-years s ince  odd-year p roduc t ion  i s  almost nonex is ten t  (Table 8  and Appen- 
d i x  Table 1 ) .  Al though p ink  salmon i s  the  second most abundant spec ies . i n  
B r i s t o l  Bay, they are the  l e a s t  va luab le  on a  per  f i s h  o r  per  pound bas l s .  Conse- 
quen t l y ,  they on l y  represen t  2% o f  the  t o t a l  ex-vessel  value, and average $1.1 
m i l l i o n  f o r  t he  pas t  23 years w i t h  a  range o f  $0 t o  $5.4 m i l l i o n  (Table 2 ) .  
I n  terms o f  ex-vessel va lue they match coho salmon b u t  a re  i n  f o u r t h  p lace  over-  
a1 1  . A1 though the  e a r l  i e s t  years  catch data r e f l e c t s  odd-year p i n k  p roduc t i on  
i n  f a i r  numbers, these f i gu res  a re  suspect s ince no s i m i l a r  occurrence has been 
recorded s ince  1913. The h i s t o r i c a l  ca tch  data a c t u a l l y  has t o  be viewed i n  
t h ree  t ime  frames because o f  s i g n i f i c a n t  changes i n  gear use. The catches p r i o r  
t o  1923 were 1  a rge l y  from t raps  i n  t he  Nushagak D i s t r i c t .  The average ca tch  dur-  
i n g  t h i s  24-year p e r i o d  ( o m i t t i n g  1919 and 1921) was 490 thousand f i s h .  From 
1923 t o  1956 (even-years o n l y )  p i n k  salmon, o r  small mesh gear was p r o h i b i t e d  
as were t r a p s  and t he  average p i n k  salmon ca tch  was 140 thousand f o r  t h i s  16-year 
p e r i o d  (even years  o n l y ) .  Small s i z e  mesh, o r  p i n k  salmon gear, was a l lowed by 
r e g u l a t i o n  i n  1958. The even-year average ca tch  f rom 1958 t o  1982 i s  1.5 m i l l  i o n  
f i s h .  P ink salmon ca tch  data p r i o r  t o  1958 cannot r e a l i s t i c a l l y  be used as any 
gauge of p i n k  salmon p roduc t ion  because o f  t h e  gear r e s t r a i n t s  mentioned, and the  
f a c t  t h a t  t he  f i s h e r y  norma l l y  c losed  a t  about the  t ime t h a t  p i n k  salmon runs were 
j u s t  g e t t i n g  w e l l  underway. 

The 1978 r u n  was unpa ra l l e l ed  i n  h i s t o r y  t o  our  knowledge. The reco rd  5.2 m i l l i o n  
ca tch  was t h ree  and a  h a l f  t imes g rea te r  than t he  1958 t o  1982 average and t w i c e  
t h e  p rev ious  h igh.  The recorded escapement f o r  1978 was a  s tagger ing  11.5 m i l  1  ion .  
The 1980 r e t u r n  f rom t h i s  enormous 1978 r u n  was n o t  n e a r l y  as l a rge ,  b u t  s t i l l  
produced a  ca tch  o f  n e a r l y  2.7 m i l l i o n ,  s l i g h t l y  exceeding 1966 f o r  t he  second 
h ighes t  ca t ch  on record,  and r e s u l t e d  i n  t he  t h i r d  l a r g e s t  escapement o f  3.4 
m i l l i o n  f i s h  (Table 9 ) .  

The vas t  m a j o r i t y  o f  p i n k  salmon a re  produced f rom r i v e r  systems e n t e r i n g  t h e  
Nushagak D i s t r i c t ,  and t h e  b u l k  o f  t h i s  p roduc t i on  comes from t h e  Nuyakuk R iver ,  
t r i b u t a r y  t o  the  Nushagak R iver .  The Nushagak D i s t r i c t  has accounted f o r  86% of 
t he  B r i s t o l  Bay p i n k  salmon catches s ince  1958. P ink  salmon runs  t o  o the r  d i s -  
t r i c t s  t end  t o  be smal l  and most catches a r e  taken i n c i d e n t a l l y  i n  sockeye salmon 
g i l l  n e t  gear. 

Because tower and a e r i a l  enumeration on t h e  p r imary  Muyakuk R i ve r  has o n l y  been 
ope ra t i ona l  s i nce  1958, t o t a l  r u n  data f o r  t he  Nushagak D i s t r i c t  i s  1  i m i t e d  and 
t o t a l  r u n  comparisons can o n l y  be made f o r  the  p a s t  13 even-years. 

Escapement 

The p r imary  p i n k  salmon system i n  B r i  s t01 Bay i s  t h e  Nuyakuk R i ve r ,  t r i b u t a r y  t o  
the  Nushagak R iver .  I n  most years,  t he  b u l k  o f  t h e  spawners concen t ra te  i n  a  30 
mi (48 km) s t r e t c h  o f  the  r i v e r  f r om the  Department coun t ing  towers upstream t o  
t he  r a p i d s  a t  t he  o u t l e t  of T i k c h i k  Lake. Therefore,  t he  coun t ing  s t a t i o n  designed 
ma in ly  f o r  sockeye salmon, a l s o  serves t o  count t he  p i n k  salmon spawning popu la t i on  
i n  t h i s  r i v e r .  



Table 8. Commercial ca t ch  o f  B r i s t o l  Bay p i n k  salmon i n  numbers o f  f i s h  by 
d i s t r i c t ,  1893-1 98Z1. 

Year Naknek-Kvichak Egegi k Ugashi k Nushaga k Togiak T o t a l  



Table 8. Commercial' ca tch  o f  B r i s t o l  Bay p i n k  salmon i n  numbers o f  f i s h  by 
d i s t r i c t ,  1893-1982' (cont inued) .  

Year Naknek-Kvichak Egegik Ugashi k Nushagak Togiak To ta l  

1958 19,666 492 0 1,113,794 1,590 1 ,I 35,542 
1959 25 6 78 137 55 301 
1960 10,582 0 0 289,781 1,669 302,032 
1961 4 2 3 0 248 245 5 38 
1962 32,436 4 3 1 880,424 1,030 91 3,934 
1963 5 6 1 2 226 176 46 1 
1964 49 $1 27 606 18 1,497,817 2,001 1,549,569 
1965 51 4 0 0 9 5 91 700 
1966 142,221 8 11 2,337,066 13,545 2,492,851 
1967 20 0 0 265 829 1,114 
1968 218,732 21 1 0 1,705,150 11,743 1,935,836 
1969 205 5 1 263 1,396 1,870 
1970 28,301 4 1 0 41 7,834 10,735 456,911 
1971 2 0 0 3 7 173 21 2 
1972 57,074 12 0 67,953 1,984 127,023 
1973 109 0 1 61 21 6 387 
1974 508,534 4,405 340 41 3,613 1 3,086 939,978 
1975 6 9 2 126 279 422 
1976 264,631 4,121 116 739,590 28,085 1,036,543 
1977 19 0 5 3 $01 7 1,476 4,517 
1978 734,880 11,430 5 30 4,348,336 57,524 5,152,700 
1979 134 6 9 1,787 1,913 3,849 
1980 288,363 2,476 5 1 2,202,545 70,033 2,563,468 
1981 177 262 29 3 38 6,722 7,528 
1982 125,869 1,973 14 1,285,947 23,660 1,437,463 

Sources: 1893-1 973; Edfel t, 1973. 1974-1 980; ADF&G Catch and Product ion Lea f l e t s .  
1981 -1 982 ; Pre l  im inary  data. 



Table 9. Inshore  catch,  escapement, and t o t a l  r u n  o f  B r i s t o l  Bay p i n k  salmon 
i n  thousands o f  f i s h  du r i ng  even-years , 1958-1 982'. 

Escapement 
Year Catch Est imates2 To ta l  Run 

1958 1 ,1144 4,0003 5,114 
1960 302 146 448 
1962 91 4 543 1,457 
1964 1,550 91 1 2,461 
1966 2,493 1,442 3,935 
1968 1,936 2 $1 61 4,097 
1970 457 153 61 0 
1972 127 59 186 
1974 940 986 1,926 
1976 1,037 1,040 2,077 
1978 5,153 11,492 16,645 
1 980 2,563 3,317 5,880 
1982 1,437 1,806 3,243 

1982; P r e l i m i n a r y  data.  

1960-1972; Nushagak D i s t r i c t  es t imates  on ly .  1974; Nushagak and Naknek- 
Kvichak es t imates .  1976-1982; Nushagak, Naknek-Kvichak, and Togiak 
est imates;  1980-1982 Ugashik; 1982 Egegik. 

3 A e r i a l  est imates,  Nuyakuk R iver .  

Nushagak D i s t r i c t  ca t ch  on ly .  



Over 90% of the observable pink salmon in th i s  area a re  found in the Nuyakuk 
River. Smaller populations also ex is t  in Wood, Igushik, Nushagak, and Mulchatna 
Rivers. These populations are estimated by aer ial  surveys as a re  spawners located 
below the Nuyakuk counting towers. Since the counting towers are  located some 
100 mi (160 km) from the fishing d i s t r i c t ,  these counts cannot be used fo r  in- 
season management purposes. 

Since 1958, the catch plus escapement, or total  run of pink salmon to  the Nushagak 
Distr ic t  has averaged 3.2 million f i sh .  This includes one very depressed cycle 
year (1972), which produced a total  run of only 126 thousand pink salmon. Pre- 
sumably, t h i s  was a resul t  of the severe winters of 1970-71 tha t  also affected 
sockeye salmon production during th i s  same period. However, the 1976 cycle year 
escapement of 863 thousand to Nushagak Distr ic t  produced the enormous r u n  of 13.7 
million in 1978, for  a 16 to 1 return per spawner. 

An escapement goal of 1 million pink salmon has been established for  the Nushagak 
Distr ic t .  This i s  a somewhat subjective figure based on general performance of 
escapements and resultant returns since 1958. 

Management Strategies and Problem Identification 

Pink salmon cannot readily be managed on the basis of real-time escapement, 
although aerial  surveys can sometimes be helpful. A new Nushagak River sonar 
counting project shows much promise as a rel iable  in-season escapement estimate 
t o  aid in managing th i s  fishery. Fishing e f fo r t  can vary greatly from year to  
year for  pink salmon, thus, f ishing ef for t  i s  an important component in assessing 
catch data and trends. Fishing time generally tends t o  be more l iberal during the 
early portion of the r u n  than for  sockeye salmon since progressive catch data has 
been the basic management tool used to  assess the strength of the run. 

Fishing time i s  adjusted as the run develops and indications from the fishing 
f l e e t ,  upriver subsistence catches, aerial  surveys, and since 1980, sonar escape- 
ment trends provide suff ic ient  information to  modify the exploitation ra te .  

I t  is not uncommon in th i s  fishery to  encounter the situation where there i s  not 
enough fishing ef for t  or interest  from buyers to  harvest the available surplus. 
Our inabi l i ty  to  forecast probable r u n  s ize with any degree of confidence may 
tend to detract  from serious or certain planning by both fishermen and processors. 

The basic problem with pink salmon i s  our nearly total  lack of knowledge concern- 
ing the species in t h i s  area. Other than routine sampling of the Nushagak Dis t r ic t  
commercial catch and Nuyakuk River escapement,biologica1 studies have not been con- 
ducted on pink salmon in Bristol Bay. This lack of knowledge hinders the a b i l i t y  
to r ea l i s t i ca l ly  forecast runs with any degree of confidence. New funding was 
acquired in 1981 to assess the total  pink salmon smolt migration from the Nuyakuk- 
Nushagak River systems. Future data collections will show whether th i s  program 
will be a successful method of forecasting run size.  

The inabi l i ty  to  assess escapement on a real time basis i s  a serious deficiency. 
This, in combination w i t h  having to use catch as a primary management technique, 
greatly enhances the possibil i ty of over or under exploitation. Once the 
new sonar enumeration program in 1 ower Nushagak River i s  ful ly  operational , 
escapement estimates and trends will be available to  the fishery manager on 



a t i m e l y  bas is  and t h i s  w i l l  negate the  need t o  r e l y  on the l e s s  r e l i a b l e  ca tch  
per u n i t  e f f o r t  (CPUE). and a e r i a l  survey run  s t rength  i nd i ca to rs .  A grea t  deal 
of personal experience w i t h  the f i s h e r y  has been necessary under these circum- 
stances i n  order  t o  conduct a reasonably managed f i s h e r y .  

CHUM SALMON FISHERY 

B i o l o g i c a l  Status 

The cu r ren t  s ta tus  o f  B r i s t o l  Bay chum salmon i s  we l l  above average, i n  terms o f  
catch, escapement, and t o t a l  est imated runs. I n  terms of t o t a l  run, which i s  
t he  on ly  r e a l  i n d i c a t o r  o f  product ion, t he  l a s t  7 (1 976-82) years have been ex t ra -  
o rd inary  r e l a t i v e  t o  the  p r i o r  years o f  1966-1975 f o r  the  Nushagak and Togiak 
D i s t r i c t s ,  where such data i s  ava i l ab le .  Overa l l  product ion, ca tch  p l u s  escape- 
ment f o r  the  7 years, 1976 t o  1982, have averaged 1.7 m i l  1  i o n  chum salmon f o r  
these two d i s t r i c t s  compared t o  the  prev ious 9 year  average o f  742 thousand f i s h .  

The recent  years t rend  cannot l o g i c a l l y  be expected t o  cont inue on a long-term 
basis,  b u t  i t  i s  ev ident  t h a t  chum salmon a re  exper iencing except ional su rv i va l  
ra tes  along w i t h  o ther  species and recent  years escapement l e v e l s  should pro-  
duce above-average product ion o f  t he  nex t  few years. Chum salmon can genera l l y  
be expected t o  perform somewhat synchronous t o  sockeye salmon, a l though they do 
no t  e x h i b i t  the  dramatic ups and downs o f  sockeye salmon and tend t o  be more 
s tab le  o v e r a l l .  

Since chum salmon stocks cannot p resen t l y  be managed independently o f  the f a r  
more numerous sockeye salmon runs, i t  i s  n o t  poss ib le  t o  p r o j e c t  1 ong-term 
p o s s i b i l i t i e s  f o r  t h i s  species, except t o  say t h a t  they have he ld  up r e l a t i v e l y  
we1 1 through the h i s t o r y  o f  t h i s  f i s h e r y .  More prec ise  management capabi l  i ty 
f o r  sockeye salmon may l i k e l y  r e s u l t  i n  b i o l o g i c a l  b e n e f i t s  f o r  chum salmon. 

Commercial Harvest 

Chum salmon i s  the  t h i r d  most abundant species i n  B r i s t o l  Bay and match p i n k  
salmon w i t h  an average annual va lue o f  1.2 m i l l i o n  d o l l a r s  t o  the  f ishermen, 
and a l s o  4% o f  the  t o t a l  value f o r  a l l  species. 

Although chum salmon occur simultaneously w i t h  the  sockeye, t h e i r  p a t t e r n  o f  
catches a re  q u i t e  s tab le  throughout the  h i s t o r y  o f  t he  f i s h e r y ,  f a r  more so than 
any o the r  species, and have averaged about 497 thousand f i s h  annual ly  w i t h  a 
range of 146.5 thousand i n  1950 t o  1.6 m i l l i o n  i n  1977 (Table 10). The i r  value 
on a per  pound bas is  i s  genera l l y  in termediate between p i n k  and sockeye salmon. 
Recent h igh  catches and increased p r i c e s  over the pas t  7 years (1976-1982) have 
ra i sed  the average value f o r  these years up t o  $3.1 m i l  1  ion.  

Chum salmon i n  B r i s t o l  Bay a r e  produced l a r g e l y  i n  the  Nushagak D i s t r i c t  which 
has accounted fo r  52% of t he  t o t a l  p roduct ion  s ince 1960. The Togiak and Naknek- 
Kvichak D i s t r i c t s  rank second, producing 20%. The remaining 8% a re  somewhat 
evenly d i v ided  between the  Egegik and Ugashik D i s t r i c t s .  Catches have increased 
r a t h e r  s i g n i f i c a n t l y  i n  the pas t  7 years s ince 1976, averaging 1.2 m i l l  i o n  o r  



Table 10. Commercial ca t ch  o f  B r i s t o l  Bay chum salmon i n  numbers of f i s h  by 
d i s t r i c t ,  1893-1982'. 

- - - -- 

Year Naknek-Kvichak Egegi k Ugashi k Nushagak Togiak To ta l  



Table 10. Comnercial ca tch  o f  B r i s t o l  Bay chum salmon i n  numbers o f  f i s h  by 
d i s t r i c t ,  1893-1982' (cont inued) .  

Year Naknek-Kvicha k  Egegi k  Ugashi k Nushagak Togiak To ta l  

Sources : 1893-1 973 ; Edfe.1 t , 1 973. 1974-1 980; ADF&G Catch and Produc t ion  Leaf1 e t s .  
1981-1982; P re l im ina ry  data.  
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nearly three  times the h i s to r ica l  average. The l a rges t  catch in history occurred 
in 1977, and record or near record catches,  have occurred f o r  5 out of the l a s t  7 
years.  Some of t h i s  may be a t t r i bu t ed  t o  more f ishing time directed a t  harvesting 
recent large sockeye salmon runs, b u t  there i s  l i t t l e  doubt t ha t  chum salmon have 
been more abundant in recent  years.  

Escapement 

Effor ts  t o  determine chum salmon escapements have been centered in the  Nushagak 
and Togiak D i s t r i c t s  of Bristol  Bay where 73% of the commercial catch has been 
produced since 1960. Chum salmon escapement est imates a r e  based upon extensive 
ae r ia l  survey methods begun i n  the mid 1960's. W i t h  the exception of the newly 
established sonar counting s i t e  on the Nushagak River in 1979, ex i s t ing  sockeye 
salmon counting tower projects  a r e  located i n  areas  where chum salmon a r e  not 
found. 

A comprehensive ae r i a l  survey data base has been establ ished f o r  chum salmon 
escapement est imates in the Togiak D i s t r i c t  s ince  1967. Nushagak D i s t r i c t  
escapements have been monitored by ae r ia l  surveys since 1966, but the qua1 i ty  of 
these surveys have not been as  good a s  in the Togiak D i s t r i c t  because of the 
sheer s i z e  of the drainage and the number of spawning streams involved. 

Escapement est imates in the Nushagak D i s t r i c t  have averaged 268 thousand since 
1966, with a range of 80 thousand in 1966 and 1975 t o  969 thousand i n  1980, and 
256 thousand i n  the Togiak D i s t r i c t  with a range of 85 thousand in 1969 t o  496 
thousand in 1977 (Table 11 ).  Since escapement est imates a r e  based on ae r ia l  sur-  
vey methods, i t  i s  probable t h a t  these est imates a r e  minimal, b u t  a r e  r e f l e c t i ve  
of the re1 a t ive  magnitude of escapement l eve l s .  

I t  appears t ha t  chum salmon runs t o  the Nushagak and Togiak D i s t r i c t s  combined, 
have been commercially exploited a t  about 50%. If  t h i s  exploi ta t ion r a t e  is  
applied t o  other Bristol  Bay d i s t r i c t s ,  the probable escapement f o r  chum salmon 
overall in Bristol  Bay averages approximately 750 thousand f i s h  since 1960. 

Escapement goals have not been formalized f o r  chum salmon, but minimum escapement 
levels  of 200 thousand fo r  the Nushagak D i s t r i c t  and approximately 200 thousand 
fo r  the Togiak D i s t r i c t  a r e  believed t o  be necessary t o  maintain the chum salmon 
stocks a t  a sustained production level i n  l i n e  w i t h  h i s to r ica l  performance. 

Management S t ra teg ies  and Problem Ident i f ica t ion 

Since chum and sockeye salmon runs a r e  coincidental i n  timing, management of 
chum salmon spec i f i ca l ly  i s  generally not possible. When chum salmon runs a r e  
very strong,  and additional sockeye cl osures will not material ly  a f f e c t  sockeye 
escapements (even though more sockeye salmon escapement may be desi rabl e )  , 
addit ional  f i shing time has been allowed i n  the Nushagak D i s t r i c t  t o  harvest 
chum salmon t ha t  a r e  apparently in excess of escapement needs. This event only 
occurs in rare  instances. 

Fishing e f f o r t  i s  not d i rected spec i f i ca l ly  a t  chum salmon except i n  the out- 
lying sections of the Togiak D i s t r i c t .  



Table 11. Commercial catch,  escapement, and t o t a l  r un  o f  chum salmon i n  
Nushagak and Togiak D i s t r i c t s  i n  thousands o f  f i s h ,  1966-1982'. 

NUSHAGAK DISTRICT TOGIAK DISTRICT 
Year Catch2 Esca~ement To ta l  Catch2 Esca~ement  To t a  1 

1966-1982 escapement es t imates  a re  f rom comprehensive a e r i a l  surveys. Zero 
escapements i n d i c a t e  l a c k  of a e r i a l  surveys. Nushagak escapement es t ima te  
f rom a e r i a l  surveys and sonar counts,  1979-1982. 

1981-1982, p r e l  im ina ry  data.  



L i k e  p i n k  salmon, t h e r e  i s  very  1 i t t l e  knowledge concern ing chum salmon i n  
B r i s t o l  Bay. The p resen t  l e v e l  of  knowledge i s  1 i m i t e d  t o  annual es t imates  
o f  spawning popu la t ions  i n  the Nushagak and Togiak D i s t r i c t s ,  p l u s  sampl ing 
the  commercial ca tch  t o  determine the  age c lasses compr is ing each years  run .  

Since r u n  t i m i n g  i s  co inc iden ta l  w i t h  sockeye salmon, any a t tempts  t o  develop 
in-season run  s t r e n g t h  i n d i c a t o r s  would probably  be f r u s t r a t e d  because o f  t h e  
numerical s u p e r i o r i t y  o f  sockeye salmon i n  most areas. There i s  always t he  
hazard o f  o v e r e x p l o i t i n g  a weak chum salmon r u n  du r i ng  a s t r ong  sockeye salmon 
run.  S i m i l a r l y ,  r e a l - t i m e  escapement enumeration would be use fu l  in fo rmat ion  
b u t  t h e  appl  i c a t i o n  toward ac tua l  management man ipu la t ion  s p e c i f i c  t o  chum 
salmon would be 1 im i ted .  

Spec i f i c  b i o l o g i c a l  data concerning average f reshwater  and mar ine s u r v i v a l  r a t e s  
would be use fu l  i n  terms of develop ing l ong  range f o r e c a s t s  which a r e  n o t  poss i -  
b l e  a t  present.  

The Of fshore  Tes t  F i s h i n g  p r o j e c t  a t  P o r t  M o l l e r  has p rov ided  a da ta  base t h a t  
i n d i c a t e s  the  general  chum salmon r u n  s i z e  s h o r t l y  be fo re  e n t e r i n g  t h e  f i s h e r y  
and has been used t o  modi fy  f i s h i n g  t ime  i n  t he  Nushagak D i s t r i c t  when t he  
sockeye salmon r u n  t i m i n g  and o the r  c i rcumstances a1 1 ow. 

CHINOOK SALMON FISHERY 

B i o l o g i c a l  S ta tus  

The 5 yea r  p e r i o d  (1 978-1 982) f o r  chinook salmon have a l  1 been above average 
t o t a l  runs  t o  t h e  Nushagak D i s t r i c t ,  averag ing  280 thousand compared t o  t h e  16 
yea r  ( 1  966-1982) average o f  169 thousand f i s h .  The 2 years  (1 981-1982) have 
been e s p e c i a l l y  s t rong,  averaging 346 thousand chinook salmon. Recent years  have 
a l s o  been above average f o r  the  Togiak D i s t r i c t  w i t h  a peak yea r  r u n  of 97 thou-  
sand i n  1978 (Table 12). The Togiak chinook salmon r u n  has averaged 41 thousand 
s i nce  1967. 

Ove ra l l ,  ch inook salmon p roduc t i on  i n  B r i s t o l  Bay has d e f i n i t e l y  been up over  
t he  p a s t  few years.  The ou t l ook  f o r  t h e  n e x t  severa l  years  i s  p romis ing  because 
of t h e  very  good escapements i n  r ecen t  years,  and a r e d u c t i o n  i n  t he  h i g h  seas 
f o re i gn  f i s h e r i e s  i n t e r c e p t i o n  o f  western Alaska chinook salmon. 

Commercial Harvest  

Chinook salmon i s  t he  f o u r t h  most abundant species i n  S r i s t o l  Bay, and represen ts  
4% o f  t h e  t o t a l  va lue  f rom 1960 t o  1982 (Tab1 e 21, averag ing  $1.3 m i l  1 i o n  i n  ex- 
vessel va lue  f o r  t h i s  per iod .  The h i s t o r i c a l  average ca t ch  (1893-1982) i s  82 
thousand f i s h .  For t h e  p a s t  23 years,  1960-1 982, t h e  average i s  118 thousand. 
The h i s t o r i c a l  commercial ca t ch  by r i v e r  system f o r  chinook salmon i s  shown i n  
Table 13. Chinook salmon a r e  t he  l a r g e s t  species and average about  22 1b (10 
kg) pe r  f i s h .  U n t i l  1969, chinook salmon, as w e l l  as  o the r  salmon species i n  
B r i s t o l  Bay were purchased on a p e r  f i s h  bas i s .  Beginn ing i n  1969 a p r i c e  p e r  
pound buy ing  b a s i s  was es tab l i shed ,  and s ince  then chinook salmon have ranked 



Table 12.  Commercial catch,  escapement, and t o t a l  r un  of chinook salmon i n  
Nushagak and Togiak D i s t r i c t s  i n  thousands o f  f i s h ,  1966-1 982'. 

NUSHAGAK DISTRICT TOGIAK DISTRICT 
Year Catch2 Escapement T o t a l  Catch2 Escapement T o t a l  

' 1966-1 982 escapement es t imates  a r e  f r om comprehensive a e r i a l  surveys. Zero 
escapements i n d i c a t e  l a c k  o f  a e r i a l  surveys. 

2 1981 -1 982, p r e l  im ina ry  data.  



Table 13. Commercial ca tch  o f  B r i s t o l  Bay chinook salmon i n  numbers o f  f i s h  
by d i s t r i c t ,  1893-1 982l .  
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Year Naknek-Kvichak Egegi k Ugashi k Nushagak Togiak To ta l  



Table 13. Commercial ca tch  o f  B r i s t o l  Bay chinook salmon i n  numbers of f i s h  
by d i s t r i c t ,  1893-1982~ (cont inued) .  

Year Naknek-Kvichak Egegi k Ugashi k Nushagak Togiak Tota l  

1893-1 973; Edfe l  t, 1973. 1974-1 980; ADF&G Catch and Product ion Leaf1 e t s .  
1981 -1 982 ; Pre l  im inary  data. 

-43- 



we l l  above p i n k  and chum salmon i n  va lue  and very  c l ose  t o  sockeye and coho 
salmon, p a r t i c u l a r l y  i n  r ecen t  years  w i t h  t he  advent o f  a more v igorous f r o -  
zen f i s h  market. 

The m a j o r i t y  o f  B r i s t o l  Bay chinook salmon a re  produced i n  t h e  Nushagak D i s t r i c t  
which accounts f o r  72% o f  t h e  p roduc t ion  f o r  t he  1960 t o  1982 pe r i od .  Another 
16% are  produced i n  t he  Togiak D i s t r i c t ,  and t he  remainder a re  r a t h e r  evenly  
d i v i d e d  between t h e  Ugashik, Egegik, and Naknek-Kvichak D i s t r i c t s .  Al though 
t he re  i s  a r e g u l a t o r y  6-3/4 i n  17 cm) minimum mesh s i ze ,  v i r t u a l l y  a l l  gear 
i n  use i s  e i t h e r  8 o r  8-112 i n  I 20.3 o r  21.6 cm) s t r e t c h  mesh. 

Chinook salmon catches have been p a r t i c u l a r l y  good over  t h e  p a s t  23 years ,  even 
w i t h  t h e  e a r l y  1970 's  d e c l i n e  s u f f e r e d  by a l l  species.  The 1960 t o  1982 produc- 
t i o n  represen ts  a 44% inc rease  over  t he  h i s t o r i c a l  average. The 1982 ca tch  o f  
265 thousand matched t h e  reco rd  ca t ch  i n  1919 o f  201 thousand f i s h .  For a species 
t h a t  i s  t he  most long-1 i v e d  of P a c i f i c  salmon, consequent ly exposed t o  mor ta l  i t y  
induc ing  elements longer ,  t he  B r i s t o l  Bay chinook salmon s tocks  have e x h i b i t e d  a 
stab1 e and 1 ong-term p r o d u c t i v i t y .  

Even though chinook salmon a r e  f a r  l e s s  abundant than e i t h e r  p i n k  o r  chum salmon, 
t h e i r  l a r g e  s i z e  and r e l a t i v e l y  h i g h  va lue  make them a h i g h l y  d e s i r a b l e  species 
from the  f i sherman 's  v iewpo in t .  Th i s  can b e s t  be e x e m p l i f i e d  by examining t h e  
ex-vessel va lue by  spec ies i n  Table 2. The average ex-vessel va lue  f o r  ch inook 
salmon f r om 1977 t o  1982 was 3.9 m i l l i o n  d o l l a r s ,  chum salmon 3.1 m i l l i o n ,  and 
p i n k  salmon 2.9 m i l l i o n  ( u s i n g  o n l y  3 years  t o  average t h e  p i n k  va lue) ,  even 
though chum salmon were 8 t imes and p i n k  salmon 25 t imes more abundant than c h i n -  
ook salmon. T h i s  i s  a v a l i d  economic comparison s ince  a l l  t h r e e  species have 
exper ienced excep t iona l  p roduc t i on  d u r i n g  t h i s  pe r i od .  

Escapement 

The p r imary  chinook salmon producing r i v e r s  i n  B r i s t o l  Bay a r e  those d r a i n i n g  
i n t o  t h e  Nushagak and Togiak D i s t r i c t s  where over  88% o f  t h e  B r i s t o l  Bay p ro -  
d u c t i o n  has occur red  s i nce  1982. Other than  minimal a e r i a l  survey coverage o f  
t h e  Branch and Naknek Rivers ,  t he  m a j o r i t y  o f  escapement s t u d i e s  have cen te red  
i n  t he  Nushagak and Togiak D i s t r i c t s  where an ex tens ive  a e r i a l  survey data base 
has been developed. A e r i a l  survey assessment o f  ch inook salmon spawning popula- 
t i o n s  began i n  t he  Nushagak area i n  1966 and i n  t he  Togiak area i n  1967. Pre- 
sen t l y ,  the  a e r i a l  survey p r o j e c t  forms t h e  bas i s  f o r  escapement es t imates  i n  
bo th  d i s t r i c t s .  

Escapements i n  Nushagak D i s t r i c t  have averaged 81 thousand f i s h  s ince  1966 w i t h  a 
range o f  25 t o  150 thousand (Table 12),  and i n  r e c e n t  years  (1 976-1 982) have 
increased t o  118 thousand. Togiak D i s t r i c t  ch inook salmon escapements have shown 
a more s t a b l e  t rend ,  averaging 17 thousand f i s h  w i t h  a range o f  8 t o  40 thousand 
from 1967 through 1982 (Tab1 e 12) .  The Togia k D i  s t r i c t  escapements rep resen t  
data f o r  some 12 streams throughout  t h e  d i s t r i c t  w i t h  t h e  Togiak and Kulukak 
R ivers  be ing  t he  major producers.  The Nushagak surveys i n v o l v e  21 streams, and 
s i x  o f  these a r e  t h e  key index streams o r  major  producers.  

A l though escapement es t imates  a r e  n o t  a v a i l a b l e  f o r  t he  sma l le r  ch inook salmon 
p roduc ing  d i s t r i c t s  i n  B r i s t o l  Bay, i t  i s  reasonable t o  p r o j e c t  t h a t  t o t a l  r uns  



have averaged about 300 thousand chinook salmon in recent  years (1976-1982) 
throughout Bristol Bay. 

Escapement goals have not been determined f o r  chinook salmon, b u t  minimal escape- 
ment l eve l s  have been s e t  a t  50 thousand and 10 thousand f o r  the Nushagak and 
Togiak D i s t r i c t s ,  respectively.  

Management S t ra teg ies  and Problem Ident i f ica t ion 

The ear ly  run timing of chinook salmon a1 lows them t o  be managed separately from 
other salmon species. Nushagak D i s t r i c t  i s  the only area in Bristol  Bay with a 
major directed commercial e f f o r t  on chinook salmon. Some directed e f f o r t  on 
chinook salmon has evolved i n  recent years in the Togiak and Ugashik D i s t r i c t s ,  
b u t  these a r e  s t i l l  not s ign i f i can t  f i shery  ventures. A large  proportion of the 
Togiak D i s t r i c t  chinook salmon catch i s  taken incidental ly t o  the sockeye salmon 
f ishery  with smaller mesh g i l l  nets  (5-3/8 in or  13.5 cm). 

The Nushagak D i s t r i c t  management s t ra tegy in the 1960's  was t o  l im i t  the harvest 
t o  a range of 60 thousand t o  80 thousand salmon unless catch trends indicated 
t ha t  a s ign i f i can t ly  larger  than average r u n  was in progress. As local  f i shery  
managers became more experienced, the  local subsistence f ishery  was found t o  be 
a reasonabl e indicator  of general escapement trends. As chinook salmon became 
more valuable in the mid 1970 ' s ,  f i sh ing  e f f o r t  began t o  increase dramatically. 
This increased f ishing pressure was countered by additional closures in-season t o  
obtain escapement needs. Since escapement assessment occur well a f t e r  the f i she ry ,  
catch per uni t  of e f f o r t  (CPUE) analys is  i s  a basic management tool in t h i s  f i shery  
a t  present. 

As comercia l  and recreational  pressure continued t o  build on the Nushagak chinook 
salmon stocks on the l a t e  1 9701s, the  need t o  develop and re f ine  real  -time escape- 
ment enumeration techniques became more apparent. I t  does not appear t h a t  the  
new Nushagak River sonar counting systems wil l  work very well f o r  chinook salmon 
because of t h e i r  migrational cha r ac t e r i s t i c s ,  i . e . ,  they do not tend t o  migrate 
c lose  t o  shore. 

A p i l o t  project  was s ta r t ed  i n  1980 t o  s t a t i s t i c a l l y  evaluate subsistence catches 
just upriver from the commercial f i shery  i n  order t o  estimate da i ly  escapement 
r a t e s  and project  escapement trends. T h i s  project  shows considerable promise a s  
a management tool .  

Confl icts  between user groups has begun t o  develop in recent  years ,  and they can 
be expected t o  continue and probably increase a s  the spor t  f i shery  continues t o  
grow on Nushagak D i s t r i c t  chinook salmon stocks. Very 1 i t t l e  e f f o r t  has been 
directed toward spor t  f ishing harvest t rends and re la ted  use patterns.  A Depart- 
ment project  t o  address this issue  wil l  be necessary i n  the near fu tu re .  

COHO SALMON FISHERY 

Biological Sta tus  

Beginning i n  1979 and 1980, catches of coho salmon rose dramatically t o  over 300 
thousand f i s h  per year ,  peaking i n  1982 a t  663 thousand f i s h  which broke a l l  



previous catch records (Table 14) .  Escapement enumeration i s  too recent t o  f u l l y  
assess the current  and any long term biological s t a tu s .  However, i t  i s  reasonable 
to  conclude tha t  the current s ta tus  i s  probably high, and t h i s  species i s  in a 
mode of good production a t  present,  as  a r e  other salmon species in Bristol Bay. 

Past performance, or catch data ,  i s  d i f f i c u l t  to  evaluate since coho salmon have 
not rea l ly  been targeted upon unti l  qui te  recently.  I t  i s  believed t ha t  the 
recent high catches in the Togiak D i s t r i c t  probably cannot be sustained,  b u t  
t ha t  Nushagak D i s t r i c t  stocks probably have the potential  f o r  a s ign i f ican t ly  
higher sustained production comparable t o  the  1980-1 981 level s .  

Commercial Harvest 

Coho salmon i s  the l e a s t  abundant species in Bristol Bay in terms of c o m r c i a l  
catch production and represents 2% of the average t o t a l  value from 1960 t o  1982. 
The average ex-vessel val ue f o r  t h i s  period has been $460 thousand, a1 though as  
mentioned above, the  catches i n  the 1980-1982 period have been record catch 
seasons. This is a l so  ref lected in the ex-vessel val ues fo r  1980 through 1982 
($1.4, $1.5, and $3.4 mill ion) which were from three t o  seven times greater  than the 
average, respectively (Tab1 e 2) .  

The $3.4 mil 1 ion average catch f o r  coho salmon i s  76 thousand f i s h  f o r  Bristol  
Bay. His tor ical ly ,  v i r tua l ly  the  en t i r e  catch has come from the  Nushagak D i s t r i c t .  
Larger catches in other d i s t r i c t s  in recent years r e f l e c t  increased i n t e r e s t  and 
e f fo r t  for  coho salmon and possibly the  beginning of a new catch trend fo r  t h i s  
species. Since the s t a r t  of the  Togiak D i s t r i c t  f i shery in 1954, a s ign i f ican t  
coho salmon f ishery has developed over the  past 17 years which has matched the 
Nushagak production in recent years (Table 14) .  Overall , the Nushagak D i s t r i c t  
has accounted fo r  77% of the  t o t a l  coho salmon production. Over the past  17  years,  
Nushagak and Togiak Dis t r i c t s  have accounted fo r  52% and 32% of the to ta l  produc- 
t ion ,  respectively.  A1 though catches f o r  these two areas a re  s imilar  i n  recent 
years ,  the Nushagak D i s t r i c t  watershed supports a f a r  larger  coho salmon popula- 
t ion ,  a s  the  1982 commercial catch of 388 thousand shows. 

Coho salmon i s  a ra ther  notorious species fo r  unpredictable production. Their 
l i f e  history of extended juvenile stream l i f e  ( i n  Bristol Bay mainly two or more 
years)  makes them par t i cu la r ly  susceptibl e t o  environmental mortal i t i e s  during 
the freshwater phase of t h e i r  existence.  Their production pattern in Bristol  Bay 
tends t o  be somewhat e r r a t i c ,  b u t  there a r e  other fac tors  t h a t  have contributed 
t o  t h i s  pattern other than basic production. Generally speaking, coho salmo6 
have not been of great  i n t e r e s t  to  processors unt i l  recently.  Relatively low 
numbers and t h e i r  la teness  in the season have detracted from the l a rger  canneries 
operating f o r  coho salmon once the  sockeye salmon season i s  over. Fishing e f f o r t  
a l so  tends to drop off s ign i f ican t ly  a f t e r  July. Recent higher i n t e r e s t  i n  the 
frozen f i s h  market and the  advent of more freezer-processor vessels i n  Bristol Bay 
has stimulated more i n t e r e s t  i n  coho salmon. 

Barring a decrease in natural production, i t  i s  anticipated t h a t  catches will 
continue t o  be somewhat above average i n  the future .  



Table  14 .  Commercial c a t c h  o f  B r i s t o l  Bay coho salmon in  numbers of f i s h  by 
d i s t r i c t ,  1893-i382'. 

Year Naknek-Kvi chak Egegi k Ugashi k Nushagak Togiak Tota l  

1893 0 0 0 74,000 0 74,000 
1894 0 0 0 47,000 0 47,000 
1895 0 0 0 28,050 0 28,050 
1895 127,538 0 0 117,530 0 245,068 
1897 0 0 0 150,000 0 150,000 
1898 0 0 0 55,744 0 55,744 
1899 0 0 0 100,396 0 100,396 
1900 0 0 0 0 0 0 
1901 1 ,286 0 0 2,893 0 4,179 
1902 0 0 0 193,838 0 193,838 
1903 0 0 0 60,073 0 60,073 
1904 5,250 0 558 123,661 0 1 29,469 
1905 7,000 0 5,733 65,568 0 78,301 
1906 0 0 0 207,257 0 207,257 
1907 0 0 0 129,065 0 129,065 
1908 0 0 0 103,013 0 103,013 
1909 0 0 0 80,513 0 80,513 
1910 0 0 0 139,200 0 139,200 
191 1 0 0 0 129,971 0 129,971 
1912 1 0  0 0 195,083 0 195,093 
1913 2 165 0 66,640 0 66,807 
1914 17,508 0 0 81,434 0 98,942 
191 5 13,271 0 0 117,172 0 130,443 
1916 288 0 0 293,210 0 293,498 
1917 3 0 0 62,260 0 62,263 
1918 0 0 0 108,576 0 108,576 
191 9 0 0 0 46,687 0 46,687 
1920 3,900 264 3,630 145,510 0 153,304 
1921 0 0 0 84,564 0 84,564 
1922 180 2 1 0 159,783 0 159,984 
1923 0 0 0 9,274 0 9,274 
1924 152 440 0 39,787 0 40,379 
1925 5 0 0 16,591 0 16,596 
1926 350 0 0 12,947 0 13,297 
1927 8 1 0 137 0 146 
1928 10 5 0 4,825 0 4,840 
1929 117 59 0 58,444 0 58,620 
1930 0 0 0 34,150 0 34,150 
1931 0 0 0 920 0 920 
1932 0 0 0 4,630 0 4,630 
1933 0 0 0 15,800 0 15,800 
1934 0 0 0 12,190 0 12,190 
1935 0 0 0 2,230 0 2,230 
1936 0 3,523 1 ,680 19,107 0 24,310 
1937 320 0 0 1 ,380 0 1 ,700 
1938 0 340 0 4,485 0 4 ,825 

-Con ti  nued- 



Table 14.  Commercial c a t ch  of B r i s t o l  Bay coho salmon i n  numbers of f i s h  by 
d i s t r i c t ,  1893-198Z1 ( con t i nued ) .  

Year Na knek-Kvi cha k Egegi k Ugashi k Nushaga k Togia k Total  

1939 0 297 0 26 0 323 
1940 1 ,130  12,074 700 11 ,131 0 25,035 
1941 2,293 241 1 ,168 30,958 0 34,640 
1942 224 0 390 28,733 0 29,257 
1943 0 0 31 0 1 ,360 0 1,670 
1944 0 240 620 23,660 0 24,520 
1945 5 7 0 7,424 8,954 0 16,435 
1946 0 5,758 14,124 31 ,126 0 51,008 
1947 0 7,218 1 ,330 1 ,015  0 9,563 
1948 481 9,061 7 2,269 0 11,818 
1949 0 5 ,305 0 21,014 0 26,319 
1350 3,720 2,644 585 21 ,788 0 28,737 
1951 1,404 2,520 35,683 2,856 0 42,463 
1952 11 0 2,936 2,067 0 5,014 
1953 660 1,761 0 2,195 0 '4 ,616  
1954 111 2,932 70 20,423 0 23,536 
1955 123 4,208 2,777 13,920 0 21,028 
1956 88 7 8 ,573 0 53,999 0 63,459 
1957 1 ,619 4,056 0 61,454 1,616 68,745 
1958 3,624 4,370 746 127,088 0 135,828 
1959 40 1 ,388  1,397 12,779 1,731 17,335 
1960 197 2,421 0 13,457 6 5 16,140 
1961 426 3,533 16  16,653 5 20,633 
1962 2,474 3,828 4,553 28,418 11 39,284 
1963 6,823 91 0 2,743 29,648 1,138 41 ,262 
1964 3,133 775 380 26,416 5,859 36,563 
1965 3,053 94 5 71 3 2,851 521 8,083 
1966 4,096 1,932 533 11,517 15,864 33,942 
1967 1 ,175  1,044 1,901 31,517 18,159 53,796 
1968 7,357 6,507 5,771 48,867 24,872 93,374 
1969 17 5,548 9,292 37,799 28,720 81,376 
1970 53  7,027 1 ,695  3,688 2,027 14,490 
1971 8 9 923 469 8,036 3,192 12,709 
1972 402 1,249 0 3,654 8,652 13,957 
1973 255 2,701 2,307 28,709 23,070 57,042 
1974 91 6 1,156 4,055 12,569 25,049 43,745 
1975 43  951 4,595 7,342 33,350 46,281 
1976 1 ,195  2,321 3,561 6,778 12,791 26,646 
1977 2,883 2,685 3,684 52,562 45,201 107,215 
1978 91 3 2,256 2,024 44,740 44,338 94,271 
1979 12,355 15,148 17,886 129,607 119,403 
1980 7,802 22,537 19,419 147,726 151,000 

294,399 

1981 785 30,602 26,817 
348,484 

225,409 29,554 
1982 9,111 72 ,I 05 51 $1 76 

31 3,167 
387,801 142,952 663,145 

Sources:  1893-1 973; Edfel t , 1973. 1974-1 980; ADF&G Catch and Product ion L e a f l e t s .  
1981 -1 982 ; Prel iminary d a t a .  



Escapement 

Very 1 i t t l e  escapement data i s  a v a i l a b l e  f o r  Nushagak and Togiak D i s t r i c t s  where 
87% of the  B r i s t o l  Bay coho salmon catch has been produced s ince 1966. Because 
o f  the r e l a t i v e l y  low i n t e r e s t  i n  t h i s  species u n t i l  q u i t e  recen t l y ,  no specia l  
e f f o r t  has been d i r e c t e d  toward developing escapement assessment techniques. 

The Nushagak River  sonar enumeration program s t a r t e d  i n  1979 shows considerable 
promise f o r  assessing coho salmon escapements. I n  1980, 102 thousand coho salmon 
were counted i n t o  the Nushagak R iver  through 6 August and was the  f i r s t  escapement 
est imate ever made f o r  coho salmon i n t o  the  Nushagak River .  The actual  1980 
escapement i n t o  the  Nushagak R iver  was s i g n i f i c a n t l y  h igher  than the 102 thousand 
f i s h  recorded s ince the sonar p r o j e c t  was terminated 10 days before the coho salmon 
commercial f i s h e r y  peaked. The p r o j e c t  o b j e c t i v e  was t o  count p ink  salmon, and the  
coho count ing c a p a b i l i t y  was no t  f u l l y  r e a l i z e d  u n t i l  a f t e r  the  f a c t .  Coho salmon 
were n o t  enumerated i n  1981 because o f  inadequate funding, b u t  i n  1982 the sonar 
coho salmon escapement est imate was 227 thousand f i s h .  Future p lans e n t a i l  expand- 
i n g  the  p r o j e c t  du ra t i on  f o r  complete assessment of the  coho salmon escapement. 

Togiak D i s t r i c t  coho salmon escapement s tud ies  were s t a r t e d  i n  1980 us ing a e r i a l  
survey techniques and t h i s  f i r s t  year e f f o r t  i nd i ca tes  an escapement o f  50 t o  80 
thousand coho salmon t o  the  Togiak River ,  i t s  t r i b u t a r i e s ,  and the Kulukak R iver  
system. Ae r ia l  surveys were cont inued i n  1981 and 1982 w i t h  41 and 54 thousand 
coho salmon enumerated by t h i s  method, respec t i ve l y .  These a e r i a l  survey der ived 
coho salmon escapements are  considered minimal t o t a l  est imates. 

Management S t ra teg ies  and Probl ems 

Due t o  l i m i t e d  i n t e r e s t  i n  coho salmon and minimal f i s h i n g  pressure u n t i l  r ecen t l y ,  
there has n o t  been a need f o r  any specia l  management s t ra teg ies  i n  the past .  The 
Department has successfu l ly  r e s i s t e d  e f f o r t s  t o  move inner  f i s h i n g  boundaries i n t o  
u p r i v e r  areas and has a l s o  supported a l i b e r a l  5 day per  week bas ic  f i s h i n g  sched- 
u l e  t o  encourage use o f  t h i s  resource. 

The bas ic  management s t ra tegy  t o  da te  has been t o  evaluate in-season catches r e l a -  
t i v e  t o  f i s h i n g  e f fo r t ,  o r  CPUE, as a general measure o f  whether the  runs are 
st rong o r  weak. 

Future s t ra teg ies  w i l l  have t o  be developed commensurate w i t h  any cont inued 
increased pressure on coho salmon. The Nushagak R iver  sonar p r o j e c t  w i l l  c e r t a i n l y  
become an important  component o f  coho management i n  the  Nushagak D i s t r i c t .  Ae r ia l  
surveys o f  the Togiak and Kul ukak River  systems w i l l  p rov ide  an important  data 
base f o r  t h i s  area i n  terms of measuring the e x p l o i t a t i o n  r a t e  on these stocks and 
adequacy o f  escapement l e v e l  s. 

Recent increases i n  both commercial and rec rea t i ona l  f i s h i n g  pressure d i c t a t e  t h a t  
more re f i ned  techniques be devel oped t o  measure c u r r e n t  and 1 ong-term product ion  
trends. Basic b i o l o g i c a l  in format ion such as age composit ion and sex r a t i o s  i s  
needed from coho salmon escapements t o  evaluate whether the  present  mesh s i z e  i s  
appropr ia te  f o r  t h e  h ighes t  product ion.  

Coho salmon i n  B r i s t o l  Bay i s  a l s o  a p r i z e d  spo r t  f i s h ,  and considerable f i s h i n g  
e f f o r t  i s  d i r e c t e d  a t  c e r t a i n  stocks. Problems on the  Togiak R iver  i n  recent  
years have developed where ill egal commercial f i s h i n g  a c t i v i t i e s  have come i n t o  
d i r e c t  con f ron ta t i on  w i t h  spo r t  f i s h i n g  i n t e r e s t s .  Adequate enforcement e f f o r t  



can and has solved those problems, b u t  as  both commercial and recreational in te r -  
e s t s  grow in the fu ture ,  more and continued a t tent ion will need t o  be focused in 
t h i s  d i rect ion.  

BRISTOL BAY SALMON MANAGEMENT PROGRAM 

Because Bristol Bay has been a long established and highly productive f ishery f o r  
nearly 100 years,  i t  has received special and ra ther  intense treatment by a l o t  
of people and agencies over the years. Throughout the years i t  has probably rec- 
eived more a t t en t i on ,  funding, and research than any salmon f ishery i n  Alaska. 
Although even these e f f o r t s  were somewhat meager and l imited f o r  many years,  the  
f a c t  t ha t  many pioneering e f f o r t s  were i n i t i a t ed  in Bristol  Bay established an 
invaluable data base and some important precedents in f i she r i e s  research and man- 
agement. This section summary i s  intended t o  give a general idea of the scope and 
type of projects and a c t i v i t i e s  being conducted in Bristol Bay on an annual basis. 

The ADF&G presently has e ight  permanent s t a f f  b iologis ts  assigned t o  management 
and research a c t i v i t i e s  in the Bristol Bay salmon f i she r i e s .  There a r e  from 50 
t o  60 seasonal posit ions hired each summer t o  man the many support projects .  
Funding for  these posit ions represent 4% of the  average ex-vessel value from 1960 
t o  1982. 

There a r e  some 11 "classes" or  types of annual salmon projects in Bristol Bay, and 
more than 30 individual projects are  involved, as ide  from Program Administration 
which covers fixed supportive costs  such a s  u t i l  i t i e s ,  r en t ,  e t c ,  and as ide  from 
periodic research and management a c t i v i t i e s  t ha t  a re  not conducted on an annual 
basis .  

The following material i s  a brief description and statement of objectives fo r  each 
project .  

General Salmon Manaaement 

Aerial surveys a r e  used to  determine lower r iver  escapement r a t e s  and f ishing e f f o r t  
d u r i n g  open f i sh ing  periods. This information i s  needed to  adjust  in-season f ishing 
time and area .  Daily contact with processors concerning catch estimates provides 
needed information t o  determine harvest ra tes .  Costs of these v i t a l l y  important 
a c t i v i t i e s  along with cost  of subsistence f ishery monitoring a c t i v i t i e s  a re  a l l  
included i n  this catch-all project .  Project  objectives a r e  to  provide in-season 
estimates of the following: (1)  catch by species by d i s t r i c t  by f ishing period, 
(2) f ishing e f f o r t  by d i s t r i c t  by f ishing period, and (3 )  in-season sockeye salmon 
escapement counts downriver from tower s i t e s .  

Escapement Enumeration 

T h i s  project  includes cost  of post-season spawning area ae r i a l  surveys used t o  
enumerate sockeye, p i n k ,  chum, chinook, and coho salmon spawning i n  the Branch, 
Togiak, and Nushagak River systems and includes expenses re la ted to  e ight  f i e l d  
camps where migrating sockeye and pink salmon a r e  enumerated from towers a s  they 
migrate upstream to  t r ibu ta ry  lakes and streams. These towers are  placed on both 
banks of the r i ve r  fo r  each of the e igh t  major sockeye producing r i ve r  systems of 
Bristol Bay (Ugashik, Egegik, Naknek, Kvichak, Nuyakuk, Wood, Igushik, Togiak). 
Salmon a r e  captured by beach seine and sampled fo r  age, length,  weight, and sex 
s t a t i s t i c s .  The basic escapement and biological sampling data provides the  inform- 
at ion needed t o  evaluate 1 ong-term management s t r a t eg i e s  and t o  implement periodic 



adjustments i n  f i s h i n g  t ime and area i n  t he  Bay's f i v e  f i s h i n g  d i s t r i c t s .  P r o j e c t  
o b j e c t i v e  i s  t o  o b t a i n  accurate escapement counts  by r i v e r  system need t o  eva lua te  
bo th  sho r t  and l o n g  term management s t r a t e g i e s .  

Catch Sampl i n g  

Salmon a r e  sampled f rom commercial catches made i n  a l l  commercial f i s h i n g  d i s -  
t r i c t s  w i t h i n  B r i s t o l  Bay (Naknek/Kvichak, Egegi k, Ugashi k, Nushagak, and Togiak)  . 
Sampling i nc l udes  measuring f i s h  f o r  l e n g t h  and weight ,  de te rmin ing  sex, and 
removing a  sca le  f o r  ag ing purposes. Sampling i s  conducted throughout  t h e  dur -  
a t i o n  o f  t h e  commercial f i s h e r y ,  most f r equen t l y  a t  t he  l a r g e r  shore-based 
process ing f a c i l i t i e s .  P r o j e c t  o b j e c t i v e  i s  t o  p rov ide  species, age, weight ,  
l eng th ,  and sex data f o r  those salmon commercial ly harvested i n  o rde r  t o  mon i t o r  
and assess t h e  long- term a f f e c t s  of the  commercial f i s h e r y .  

Nushaaak Sonar 

Two side-scanning sonar u n i t s  a r e  i n s t a l l e d  i n  t h e  lower  p o r t i o n  o f  t h e  Nushagak 
R i ve r  near  Portage Creek. Salmon m i g r a t i n g  upstream a r e  counted as they  swim 
over  t h e  u n i t s .  Salmon a r e  sampled w i t h  g i l l n e t s  and beach se ines t o  o b t a i n  
age, weight ,  l eng th ,  and sex data and t o  o b t a i n  species composi t ion i n fo rma t i on .  
The sonar counts a r e  ad jus ted  f o r  species composit ion, r e s u l t i n g  i n  an es t imate  
of t h e  t o t a l  salmon escapement by species t o  the  Nushagak R i v e r  system. P r o j e c t  
o b j e c t i v e  i s  t o  o b t a i n  accura te  and t i m e l y  ( in-season) escapement es t imates  o f  
salmon r e t u r n i n g  t o  t h e  Nushagak R i v e r  system t o  a s s i s t  i n  p r o v i d i n g  data t o  
e s t a b l i s h  f i s h i n g  schedules i n  t h e  Nushagak D i s t r i c t .  The est imates de r i ved  
from t h i s  p r o j e c t  n o t  o n l y  serve t o  f a c i l i t a t e  b e t t e r  in-season management dec i -  
s ions,  b u t  w i l l  p rov ide  an es t ima te  of t o t a l  salmon escapement l e v e l s  i n  t h e  e n t i r e  
Nushagak R i v e r  system, and hence p rov ide  an e v a l u a t i o n  o f  1  ong-term management 
s t r a tegy .  

I n s i d e  Tes t  F i s h i n g  

Tes t  f i s h i n g  i s  conducted immediate ly  above commercial f i s h i n g  d i s t r i c t s  t o  e s t i -  
mate t h e  number of sockeye salmon which have escaped the  f i s h e r y .  Since about 
80% o f  the  r u n  occurs w i t h i n  a  2-week per iod ,  and t h e  de lay  i n  coun t i ng  a t  u p r i v e r  
towers ranges from 2  t o  15 days, e a r l y  t e s t  f i s h  est in la tes of escapement a r e  used 
i n  making management dec is ions .  F i s h i n g  i s  accompl i shed  by g i l l  ne t .  The p r o j e c t  
o b j e c t i v e  i s  t o  p rov ide  in-season es t imates  of escapement o f  sockeye salmon t o  
t he  Kvichak, Egegik, Ugashik, and I gush i k  R i ve rs  be fo re  such da ta  i s  a v a i l a b l e  from 
respec t i ve  tower counts i n  o rde r  t o  a s s i s t  i n  de te rmin ing  a p p r o p r i a t e  f i s h i n g  per -  
i ods  and ha rves t  r a t e s .  

P o r t  M o l l e r  O f f sho re  Tes t  F i s h i n g  

A g i l l n e t  t e s t  f i s h e r y  i s  conducted a long  a  t r a n s e c t  l i n e  ex tend ing  f r om 30 t o  
80 mi (48 t o  129 km) o f f  P o r t  M o l l e r  toward Cape Newenham. F i s h i n g  i s  conducted 
f r om a  70 f t  (21.4 m) vessel ,  7 days p e r  week, f i s h i n g  f i v e  o r  s i x  s t a t i o n s  each 
day. Sockeye and chum salmon t o t a l  r e t u r n  es t imates  a r e  c a l c u l a t e d  d a i l y  based 
on CPUE s t a t i s t i c s .  These es t imates  a r e  used throughout  t he  season t o  p rov ide  
managers, f ishermen, and processors updated i n f o r m a t i o n  on run  s t r eng th .  The p r o j e c t  
o b j e c t i v e  i s  t o  p rov ide  an in-season es t ima te  f o r  t h e  sockeye and chum salmon run  
s i z e  and t i m i n g  approx imate ly  7 days be fo re  becoming a v a i l a b l e  i n  B r i s t o l  Bay 
f i s h i n g  d i s t r i c t s .  
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Sockeye Forecast 

This project  provides a forecast  of the sockeye salmon run t o  Bristol Bay 1 year 
i n  advance of the f ishery with periodic updates through the season. The fo recas t  
i s  derived from commercial catch, escapement, age composition, smolt outmigration, 
and f r y  index data. In-season forecast  adjustments u t i l i z e  data from t e s t  f i sher -  
i e s  (offshore,  inside,  ou t s ide) ,  commercial catches, and escapements in to  Bristol 
Bay r ivers .  Forecasts are used: (1) t o  es tab l i sh  selected quotas fo r  the Alaska 
Peninsula f ishery;  ( 2 )  f o r  pre-season planning by processors, fishermen, and the  
Department; and (3 )  fo r  INPFC a c t i v i t i e s .  The project  objective i s  t o  forecast  the 
annual strength of the  sockeye salmon runs t o  Bristol Bay. 

Smol t Studies 

Estimates a re  made of the t o t a l  smolt outmigration from the  Kvichak, Naknek, Egegik, 
Ugashik, Nuyakuk, 'and Wood River systems by use of sonar biomass counters. Smolt 
a r e  sampled a t  each location t o  provide age, length, and weight data.  Data pro- 
vided by these projects  a re  used t o  forecast  sockeye salmon re turns  and ref ine  
optimum escapement l eve l s .  Kvichak River smolt data provide the very best fore- 
cas t  tool f o r  t ha t  system. Other smolt projects  are  too new t o  evaluate, b u t  
should prove equally a s  valuable. Project  objectives a r e  t o  estimate sockeye 
salmon smolt production from s ix  Bristol Bay r iver  systems (Kvichak, Naknek, Uga- 
shik,  Wood, Egegik, and Nuyakuk); to  ref ine  escapement goals; provide survival data 
fo r  the parent year spawners; and forecast  adul t  returns.  

Buoys and Markers 

Buoys and markers a re  used i n  a l l  f i shing d i s t r i c t s  t o  c lea r ly  define legal f i sh -  
i n g  areas.  Shore markers consis t  of e i t h e r  strobe l i g h t s ,  stand up markers, or  
vinyl panels. Buoys must be anchored on location each spring and re t r ieved 
each f a l l .  Annual maintenance fo r  both buoys and markers consis ts  of scraping, 
painting,  and repairing missing or damaged par t s .  The project  objective i s  t o  accur- 
a t e ly  mark a l l  f i shing d i s t r i c t s  and sections fo r  commercial salmon f ishing i n  
order t o  provide stock-specific management and harvest 

Outside Test Fishing 

Commercial f i shing boats a re  chartered w i t h  the  use of a reimbursable t e s t  f i s h  
f u n d  t o  fish in the  Nushagak, Naknek-Kvichchak, Egegi k ,  and Ugashi k Dis t r i c t s  
when the commercial f i shing season i s  closed. Gi l lnet  s e t s  are  made along pre- 
determined routes t o  sample stock strength of the run in the d i s t r i c t .  An on- 
board Department employee records catch and e f f o r t  data and radios t h i s  informa- 
t ion t o  the King Salmon and Dill ingham of f ices .  The project  objective i s  t o  monitor 
stock strength of salmon runs i n  f ishing d i s t r i c t s  d u r i n g  closed f ishing periods. 

Nushagak River Pink and Chum Salmon Index 

This project  i s  a f r y  indexing program to  improve pre-season forecasts .  During 
the spring, the outmigrating Nushagak River p i n k  and chum salmon f r y  population 
i s  indexed. Fry a r e  captured w i t h  inclined plane t raps  a s  they migrate pas t  
Portage Creek. Fry population indices,  average condition fac tors ,  and cl imatol o- 
gical f a c to r s  a re  s t a t i s t i c a l l y  re la ted t o  t o t a l  returns t o  provide the basis  f o r  



improved pre-season forecasts.  The p r o j e c t  o b j e c t i v e  i s  t o  index p ink  and chum 
sal mon f r y  stock a bundance. 

Catch and Escapement Leaf le t  

A c t i v i t i e s  inc lude c o l l e c t i n g ,  reading, and t a b u l a t i n g  approximately 20 t o  30 
thousand salmon scales f rom the catch and escapements f o r  a l l  B r i s t o l  Bay r i v e r s .  
These data a r e  used t o  a l l o c a t e  the e n t i r e  B r i s t o l  Bay sockeye salmon catch i n t o  
component stocks and age classes. A techn ica l  data r e p o r t  i s  prepared annual ly  
e n t i t l e d  " B r i s t o l  Bay Sockeye Salmon - A Compilat ion o f  Catch and Escapement Data." 
P r o j e c t  ob jec t i ves  inc lude the documentation o f  B r i s t o l  Bay salmon ca tch  and 
escapement s t a t i s t i c s  and t o  a l l o c a t e  t h e  e n t i r e  B r i s t o l  Bay sockeye salmon catch 
i n t o  component age classes and stocks.  

HERRING FISH-ERY 

General Desc r ip t i on  

The h i s t o r y  o f  commercial h e r r i n g  and h e r r i n g  roe-on-kelp f i s h e r i e s  i n  B r i s t o l  
Bay i s  q u i t e  recent ,  on l y  da t i ng  from 1967. During t h i s  p e r i o d  there  were two 
years t h a t  the h e r r i n g  sac roe  f i s h e r y  d i d  no operate (1971 and 1976) because 
o f  l a c k  o f  buyers (Table 15).  From 1967 through 1975 the  f i s h e r y  remained q u i t e  
small w i t h  one t o  th ree  processors and averaging 24 g i l l  n e t  operators. Only an 
occasional se iner  entered the  f i s h e r y  du r ing  t h i s  per iod .  

Due t o  a dec l i ne  i n  wor ld  he r r i ng  stocks and increas ing  markets, a growing i n t e r -  
e s t  i n  Alaska h e r r i n g  r e s u l t e d  i n  the  f i r s t  s i g n i f i c a n t  growth i n  t he  f i s h e r y  i n  
1977. Subsequent years witnessed a g r e a t l y  expanding e f f o r t  and harvest,  reach- 
i n g  19.6 me t r i c  tons (43.1 m i l l i o n  I b )  i n  1982 (Table 15).  

Her r ing  a re  concentrated i n  the Togiak D i s t r i c t ,  and t h i s  i s  the  on ly  area where 
commercial f i s h i n g  has been conducted t o  date i n  B r i s t o l  Bay. Purse seines are  
r e s t r i c t e d  t o  150 fm (274.5 m) i n  l e n g t h  and 850 meshes i n  depth i n  t h i s  shal low 
water f i shery .  G i l l  ne ts  a r e  a l s o  r e s t r i c t e d  t o  150 f m  (275 m) i n  l eng th  and no 
more than 300 f m  (549 m) can be operated from a s i n g l e  vessel. 

Due t o  resource concerns as evaluated f rom the  1980 season, s i g n i f i c a n t  regu la-  
t o r y  changes were adopted by the Alaska Board o f  F isher ies  f o r  t he  1981 season. 
The most important  changes r e l a t e d  t o  d e f e r r i n g  f i s h i n g  u n t i l  a  minimum popula- 
t i o n  l e v e l  i s  est imated inshore, and a graduated harvest  r a t e  based on observed 
abundance 1 eve1 s and age c lass  representa t ion  i s  obtained. 

The h e r r i n g  roe-on-kelp f i s h e r y  has grown s t e a d i l y  over the  years. Harvest ing 
o f  the i n t e r t i d a l  rockweed ke lp  i s  r e s t r i c t e d  t o  hand p i c k i n g  and hand operated 
rakes. The i n t e n s i t y  and effect iveness of t h i s  f i s h e r y  has r e s u l t e d  i n  s p e c i f i c  
and l o c a l i z e d  harvest  quotas being imposed in-season a f t e r  biomass est imates are  
made each spr ing  and spawning success i s  evaluated i n  terms o f  egg depos i t ion  
densi ty .  



Table 15. Commercial harves t  of Br i s to l  Bay herr ing and her r ing  roe-on-kelp, 1967-198Z1. 

Herrinq Sac Roe and Bait-Food 
Units of Gear Catch in  Pounds 

Number of Purse Purse Metric 
Year Processors  Gi l l  Net Seine Gi l l  Net Seine Total Tons 

lmber of Harvest 

l1977-1982; Prel iminary da ta .  



Bio log i ca l  Status 

The b i o l o g i c a l  s ta tus  o f  the B r i s t o l  Bay h e r r i n g  stocks has generated a  g rea t  
deal o f  i n t e r e s t  r e c e n t l y  because of the r a p i d l y  expanding nature of the f i s h -  
e r y  and inherent  unce r ta in t i es  concerning any new f i s h e r y .  H i s t o r i c a l l y ,  both 
the  U.S.S.R. and Japan have operated h igh  seas h e r r i n g  f i s h e r i e s  i n  the  Ber ing 
Sea, on stocks be1 ieved t o  be der ived p r i m a r i l y  f rom populat ions spawning a1 ong 
the c o a s t l i n e  of western Alaska. The Soviet  f i s h e r y  s t a r t e d  i n  1959 and the  
Japanese f i s h e r y  i n  1963. By 1970, t he  combined f o r e i g n  f l e e t  catches peaked 
a t  146,000 me t r i c  tons (321.9 m i l l  i o n  I b )  and dec l ined s t e a d i l y  t o  a  1  ow of 16,000 
me t r i c  tons (35.3 m i l l  i o n  l b )  i n  1976. B i l a t e r a l  agreements between t h e  U.S., 
U.S.S.R., and Japan commenced i n  1973 t o  e s t a b l i s h  quotas i n  an attempt t o  h a l t  
the dec l i ne  o f  h e r r i n g  stocks. The F i she r ies  Conservation and Management Act  of 
1976 enabled the  U.S. t o  impose more r e s t r i c t i v e  quotas and area c losures on the  
f o r e i g n  f i s h e r i e s  i n  order  t o  r e b u i l d  these h e r r i n g  stocks and t o  enhance the  
domestic, inshore f i s h e r y  needs on s p e c i f i c ,  manageable populat ions.  A  c o u r t  
order i n  1980 defer red  any fo re ign  a l l o c a t i o n  and made h e r r i n g  a  p r o h i b i t e d  species. 

Since the inshore f i s h e r y  i s  q u i t e  new, and the  f o r e i g n  f i s h e r y  s t a t i s t i c s  a re  
somewhat i r r e g u l a r  and probably i nvo l ve  a  mu l t i t ude  of stocks, i t  i s  d i f f i c u l t  
t o  ca tegor ize  the B r i s t o l  Bay stocks except t h a t  the  Ber ing Sea he r r i ng  as a  
broad group were i n  a  severely  depressed s t a t e  du r ing  the  e a r l y  and mid 1970's. 
Inshore data on coasta l  spawning populat ions i n d i c a t e  increased abundance o f  
h e r r i n g  i n  the  B r i s t o l  Bay area du r ing  the  l a t e  1970's. However, the  est imated 
1980 abundance was one - th i rd  of t h a t  est imated i n  1979. This  dec l i ne  p l u s  a  
weakness of some age classes r e s u l t e d  i n  much more r e s t r i c t i v e  management s t ra tegy  
being imposed for  the  1  981 sea son. 

A1 though considerable e f f o r t  i s  c u r r e n t l y  being d i r e c t e d  toward determining the  
b i o l o g i c a l  s ta tus  o f  the B r i s t o l  Bay h e r r i n g  stocks, i t  i s  too  soon t o  accura te ly  
de f ine  the  b i o l o g i c a l  s ta tus  of t h i s  new f i shery .  

Commercial Harvest 

The h e r r i n g  harvest  i n  B r i s t o l  Bay i s  d i r e c t e d  toward the  product ion  o f  sac roe  
f o r  expor t  t o  Japan. I nc iden ta l  product ion f o r  b a i t  and food markets r e s u l t s  
f rom catches o f  spawned-out h e r r i n g  o r  those below economic sac roe  recovery 
ra tes .  The roe-on-kelp (rockweed) f i s h e r y  i s  a l so  d i r e c t e d  toward the Japanese 
market. These increas ing  demands, f i s h i n g  pressures, and catches p rope l l ed  the 
B r i s t o l  Bay h e r r i n g  and roe-on-kelp f i s h e r y  i n t o  the  most p roduct ive  and valuable 
h e r r i n g  f i s h e r y  i n  Alaska almost overn ight .  

From a  f i s h e r y  averaging on ly  27 thousand (range $4-$43 thousand) f o r  10 years 
(1967-1 976), t he  average f o r  the  l a s t  s i x  years (1 978-1 982) ,jumped t o  $4 m i l  1  i o n  
w i t h  a  h igh  o f  almost $7 m i l l i o n  i n  1979 (Table 16) .  The value dropped 
s i g n i f i c a n t l y  i n  1980 because o f  market cond i t ions ,  as d i d  salmon. Although the  
h e r r i n g  sac roe  f i s h e r y  product ion  increased 76% i n  1980 over 1979, the ex-vessel 
value decreased 48%. Overal l  , the  value o f  both f i s h e r i e s  increased 52% from 
1979 t o  1980. 



Table 16. Ex-vessel va lue  of Br i s to l  Bay commercial her r ing  and roe-on-kelp 
harves t  in  thousands of do1 1 a r s ,  1967-1 98Z1. 

- - -- 

Year Herring Roe-on-Kel p To t a  1 

1977-1 982 ; Prel iminary da t a .  



The herring sac roe and b a i t  and food f i shery  production (Table 15) ranged from 
25 t o  122 metric tons (55.2 t o  269.0 thousand l b )  and averaged 69 metric tons 
(1 52.1 thousand 1 b )  from 1967 t o  1975. No f ishery  occurred i n  1971 and 1976. 
In 1977, 6 processors, 6 se iners ,  and 43 g i l l  n e t t e r s  produced the  f i r s t  s i gn i f i -  
cant catch of 2,535 metric tons (5.6 mil 1 ion Ib)  with the se iners  accounting f o r  
88% of the catch. Fishing e f f o r t  peaked i n  1980 with 363 g i l l n e t  vessels  and i n  
1979 w i t h  175 purse seine vessels .  The highest catch t o  date occurred in 1982 
w i t h  a y ie ld  of 19,556 metric tons o r  43.1 mil 1 ion lb  (Table 15) .  

The roe-on-kelp f i shery  commenced i n  1968, one year a f t e r  the  herring f ishing 
s ta r t ed .  T h i s  f i shery  was r e l a t i ve ly  small and s tab le  f o r  the  f i r s t  six years ,  
averaging 17.5 metric tons (38,500 Ib )  of product, and seven fishermen. Since 
1974, both the level of par t ic ipat ion and production rose dramatically. Fishing 
e f fo r t  peaked i n  1982 w i t h  214 par t i c ipan t s ,  and production peaked i n  1979 w i t h  
a harvest of 188 metric tons o r  414.7 thousand 1b (Table 15) .  

Management S t ra teg ies  and Problem Ident i f ica t ion 

Since herring had been f a i r l y  abundant during the l a t e  1970's and f ishing e f f o r t  
r e l a t i ve ly  low, a t  l e a s t  unt i l  1979, management operations were di rected a t  such 
basics a s  developing coordinated and timely catch repor ts  on a dai ly  bas i s ,  s tan-  
dardizing ae r i a l  survey est imate methodology, developing sampling techniques, e t c  
Because of the importance of a e r i a l  surveys i n  assessing avai lable  herring during 
the course of the  commercial f i sh ing  season, pa r t i cu la r  emphasis has been placed 
upon t h i s  component of the program. A basic s t ra tegy common t o  herring f i s h e r i e s  
in Alaska has been t o  contain the exploi ta t ion r a t e  between 10%-20% of avai lable  
f i s h ,  depending upon the r e l a t i ve  strength of a given annual population and age 
c l a s s  representat ion.  

The sharp decline in to ta l  estimated biomass and concern f o r  younger age c lasses  
during the  1980 season prompted a more conservative s t ra tegy  to  insure the bio- 
logical v i a b i l i t y  of t h i s  important herring resource. The basic s t ra tegy adopted 
by the  Board of Fisheries in December 1980 f o r  the 1981 season i s  a s  follows: 

1 )  when the t o t a l  observed biomass of ea r ly  season older age c lass  
herring exceeds 20,000 metric tons (44.1 mil 1 ion 1 b) , the season 
wi l l  open and the  harvest  r a t e  wi l l  be 10% of the observed bio- 
mass; the  harvest r a t e  may be allowed t o  increase to  20% i f  the  
observed biomass exceeds 40,000 metric tons (88.2 mill ion I b )  and 
su f f i c i en t  spawning has occurred; 

2 )  when the t o t a l  observed biomass of l a t e r  season younger age c l a s s  
herring exceeds 20,000 metric tons (44.1 mill ion 1 b )  , a harvest 
r a t e  of no more than 10% will  be allowed; and 

3) the  number of openings allowed in the herring roe-on-kelp f ishery  
wil l  be based on the f i sh ing  time i n  the herring f ishery .  

Extra care during this ear ly  phase of the f i shery  i s  necessary t o  minimize the  
impact of a commercial f i shery  while building a n  adequate data base in order t o  
develop a comprehensive management plan. 



Since h e r r i n g  stocks t h a t  spawn along the western Alaska c o a s t l i n e  a r e  a l s o  
sub jec t  t o  fo re ign  f i s h e r i e s  a c t i v i t i e s  i n  the Fishery Conservation Zone, the 
North Pac i f i c  F ishery Management Council i s  requ i red  t o  prepare a Fishery 
Management Plan f o r  t h i s  species. The management and research needs l i s t e d  
below a r e  drawn from the  7 November 1980 D r a f t  F ishery Management Plan f o r  
Bering-Chukchi Sea her r ing .  

I n  summary form, the key areas o f  i n v e s t i g a t i o n  a re  as fo l l ows :  (1) f i n d  means 
o f  improving the  accuracy of f o r e i g n  catch s t a t i s t i c s ;  ( 2 )  develop means of 
reducing the  i nc iden ta l  catch of h e r r i n g  i n  o ther  f i s h e r i e s ;  (3 )  r e f i n e  e s t i -  
mates o f  abundance and b i o l o g i c a l  c h a r a c t e r i s t i c s  o f  stocks through research 
resource surveys; (4 )  improve the c a p a b i l i t y  f o r  p r e d i c t i n g  changes i n  resource 
abundance, composit ion, and a v a i l a b i l i t y ;  and ( 5 )  i d e n t i f y  the  o r i g i n  and d i s -  
t r i b u t i o n  of stocks i n  offshore waters. Under i t em (3 )  above which concerns 
v i t a l  b i o l o g i c a l  in fo rmat ion  requirements on the  near-shore populat ions,  such 
methods as a e r i a l  surveys, hydroacoust ic surveys, and spawn depos i t ion  surveys 
a r e  ongoing o r  under considerat ion.  I tem (4 )  above emphasizes the  need f o r  pre-  
d i c t i n g  changes i n  abundance and could i nvo l ve  mon i to r ing  oceanographic and 
c l ima to log i ca l  cond i t ions ,  annual p r e - r e c r u i t  surveys t o  measure t h e  a v a i l a b i l i t y  
o f  young f i s h  and t h e i r  probable c o n t r i b u t i o n  t o  f u t u r e  popu la t ion  s t rength ,  and 
such bas ic  in format ion as m o r t a l i t y  ra tes ,  growth ra tes ,  and recru i tment  ra tes .  
I tem ( 5 )  above concerns i d e n t i f y i n g  the  s p e c i f i c  eastern Ber ing Sea h e r r i n g  
stocks, t h e i r  d i s t r i b u t i o n  and occurrence i n  the  coasta l  f i she r ies .  

BRISTOL BAY HERRING MANAGEMENT PROGRAM 

The B r i s t o l  Bay h e r r i n g  program i s  a component o f  the  o v e r a l l  ADF&G Ber ing Sea 
Her r ing  Program which invo lves  p r o j e c t  operat ions extending f rom B r i s t o l  Bay t o  
Kotzebue. The Ber ing Sea h e r r i n g  permanent s taf f  o f  two b i o l o g i s t s  a re  respons ib le  
f o r  o v e r a l l  p lann ing  and coord ina t ing  of h e r r i n g  operat ions i n  both the  Centra l  and 
Northern management regions.  They i n  t u r n  a re  supported by l o c a l  area s t a f f  per -  
sonnel i n  terms of f i e l d  and management operat ions du r ing  the  h e r r i n g  season i n  
B r i s t o l  Bay and along the  western Alaska c o a s t l i n e  t o  the  no r th .  Funding t o  sup- 
p o r t  these programs represents 2% t o  4% o f  the  ex-vessel value of the  f i s h e r y .  
The B r i s t o l  Bay h e r r i n g  program invo lves  f o u r  p r o j e c t  categor ies aside from program 
admin i s t ra t i on  which were f i x e d  support ive cos ts  such as u t i l i t i e s ,  ren t ,  e t c .  

The f o l l o w i n g  ma te r ia l  i s  a b r i e f  d e s c r i p t i o n  and statement o f  ob jec t i ves  f o r  each 
p r o j e c t  . 
Togiak A e r i a l  Surveys 

Abundance o f  h e r r i n g  on the  Togiak h e r r i n g  grounds i s  monitored by a e r i a l  surveys. 
F l i g h t s  a r e  scheduled, weather pe rm i t t i ng ,  t o  determine d a i l y  biomass est imates, 
beginning a t  the t ime the  i c e  leaves the  f i s h i n g  area i n  the  spring. F l i g h t s  

cont inue throughout the  f i s h i n g  season u n t i  1  h e r r i n g  schools a re  no 1 onger pre-  
sent.  D a i l y  biomass est imates a re  used i n  con junc t ion  w i t h  d a i l y  catch repo r t s  
t o  p rov ide  in-season i n fo rma t ion  needed f o r  p e r i o d i c  adjustments i n  f i s h i n g  
t ime t o  meet t he  Board o f  F i she r ies  gu ide l i nes  o f  a 10%-20% e x p l o i t a t i o n  r a t e  
f o r  statewide h e r r i n g  f i s h e r i e s .  The p r o j e c t  ob jec t i ves  a re  t o  assess roe  h e r r i n g  
abundance i n  the  Togiak D i s t r i c t  o f  B r i s t o l  Bay, develop des i red  harvest  l e v e l s ,  
and prov ide  a data base w i t h  which t o  a d j u s t  f i s h i n g  t ime and area when needed. 



Togiak Test Fishing 

Herring are  caught in variable mesh g i l lne ts  se t  i n  spawning areas. The samples 
a re  used to determine age, sex, and s ize  character is t ics  and gonad condition of 
the run throughout the season, including closed periods when comnercial catch 
samples are  not available. These data a re  used in conjunction with the commercial 
catch samples to  develop year class abundance estimates. Test f ish catches a re  
also used as an index of overall abundance throughout the duration of the fishery. 
This index i s  especially valuable during closed fishing periods or when inclement 
weather conditions prevent aerial  surveys and commercial f ishing ef for t s .  The 
project objectives are to  assess age, sex, and s ize character is t ics  of the Togiak 
herring spawning populations and to index abundance of that population. 

Togiak Fisheries Monitoring 

The Togiak fishery fo r  sac roe and food/bait herring occurs during l a t e  April and 
the month of May. The fishery takes place along an extensive coastline and the 
catch i s  monitored by daily radio contact with processors followed up  w i t h  f i sh  
t icket  collection and compilation. Commercial catches a re  sampled to determine 
in-season age, s ize ,  and sex character is t ics  of the harvest. Post-season f i sh  
t icke t  analysis provides final estimates of catch and e f fo r t  d u r i n g  the fishery. 
Catch data i s  used in conjunction with biomass estimates to  provide the rationale 
for in-season adjustments of fishing area and time to meet the Board of Fisheries 
guideline of a 10%-20% exploitation r a t e  fo r  herring f isheries .  Project objectives 
are  t o  provide in-season estimates of catch by d i s t r i c t  by fishing d i s t r i c t  by 
fishing period; to  provide in-season estimates of fishing ef for t ;  t o  provide post- 
season estimates of catch and e f fo r t ;  and to  develop age, sex, and s ize character- 
i s t i c s  of the commercial harvest. 

Kelp Fishery Assessment 

In 1977, 1978, and 1979, beaches were sampled along the Togiak coast1 ine to  
estimate the kelp biomass i n  the inter t idal  area. Beaches a re  periodically 
surveyed to  update these estimates. The roe-on-kelp fishery i s  closely monitored 
to  insure wastage does not occur and to  develop estimates of the e f fec t  of the 
harvest on both the herring and kelp resources. Daily reports of the number of 
pounds of kelp harvested by area i s  applied to  the biomass estimate of kelp i n  
each area to  maintain a 10%-20% harvest r a t e .  The University of Alaska i s  under 
contract t o  the Department to  study the regeneration rates  of kelp. Egg deposition 
estimates are  being developed to  document spawning success. This information will 
he1 p to  bet ter  define the 1 imi t s  of the resource and prevent overharvest of both 
herring and kelp which i s  used extensively as a spawning substrate. The project 
objectives a re  to estimate kelp biomass by beach; to  estimate F U C U S  sp. regeneration 
ra tes ;  t o  develop herring egg deposition estimates by beach area; t o  develop an 
index of herring reproductive success; to  develop estimates of the optimal bio- 
1 ogical harvest of roe-on-kel p ; and to manage the roe-on-kelp fishery by beach 
area commensurate with optimal harvest levels and guidelines set  by the Board of 
Fisheries. 
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Appendix Table 1. H i s to r i ca l  catch of Br i s to l  Bay salmon by spec ie s ,  1884-19821. 

Year Chinook Sockeye Coho Pink Chum Total 

-Con ti  nued- 
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Appendix Table 1. H i s t o r i c a l  ca t ch  o f  B r i s t o l  Bay salmon by 
(con t inued) .  

species,  1884-1982' 

Year Chinook Sockeye Coho P ink  Chum To t a  1 

Sources: 1884-9973; E d f e l t  1973. 1974-1980; ABF&G C5tch and Produc t ion  L e a f l e t s .  
1981-1982; P re l im ina ry  data.  
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Appendix Table 2. To ta l  comnercial ca tch  of B r i s t o l  Bay salmon i n  numbers o f  
f i s h  by d i s t r i c t ,  1893-1982l. 

Year 

1893 
1894 
1895 
1896 
1897 
1898 
1899 
1 900 
1901 
1902 
1903 
1904 
1905 
1906 
1907 
1908 
1909 
1910 
191 1 
191 2 
1913 
1914 
1915 
1916 
191 7 
1918 
191 9 
1920 
1921 
1922 
1923 
1924 
1925 
1926 
1927 
1928 
1929 
1 930 
1931 
1932 
1933 
1934 
1935 
1936 
1937 
1938 
1939 

Na knek- K v i  cha k Egegi k Ugashi k Nushagak Togia k To ta l  



Appendix Table 2. T o t a l  commercial ca tch  o f  B r i s t o l  Bay salmon i n  number o f  
f i s h  by d i s t r i c t ,  1893-1 9 8 2 l  (con t inued) .  

Year Naknek-Kvichak Egegi k Ugas h i  k Nushagak Togia k T o t a l  

Sources : 1893-1 973 ; Edfel t, 1973. 1974-1 980 ; ADF&G Catch and Produc t ion  
Leaf1 e t s .  1981 -1 982; P re l  im ina ry  data. 



Appendix Table 3. Escapement goals and est imates i n  numbers o f  f i s h  and percent  d i f f e rences  i n  the  Kvichak 
and Naknek Rivers,  1962-1 982? 

KVICHAK RIVER NAKNEK R I V E R  
Actual  Run S ize  Escapement Escapement Percent Escapement Escapement Percent 

Year Kvichak Na kne k goal est imate d i f f e r e n c e  goa 1 est imate d i f f e r e n c e  

1962 4,414,285 1,128,685 2,500,000 2,580,884 + 3 400,000 723,066 + 81 
1963 562,219 1,526,181 750,000 338,760 - 55 750,000 905,358 + 21 
1964 1,720,606 2,555,936 5,000,000 957 $1 20 - 81 850,000 1,349,604 + 59 
1965 42,111,590 1,832,398 8,000,000 24,325,926 + 204 800,000 71 7,798 - 10 
1966 7,943,759 2y109,107 6,000,000 3,775,184 - 37 800,000 1 ,016,445 + 27 
1967 5,016,860 1,225,482 3,500,000 3,216,208 - 8 1,000,000 755,640 - 24 
1968 2,945,005 1 ,791,404 874,000 2,557,440 + 193 1,000,000 1 ,023,222 + 2 
1969 12,154,769 2,135,092 6,000,000 8,394,204 + 40 1,000,000 1 ,331,202 + 33 
1970 30,516,530 1,725,513 19,000,000 13,935,306 - 27 1,000,000 732,502 - 27 
1971 6,152,253 2,706,490 2,500,000 2,387,392 - 5 900,000 935,754 + 4 

I 1972 1,352,112 1,314,820 2,000,000 1,009,962 - 50 800,000 586,518 - 27 
2 1973 248,345 501,038 2,000,000 226,554 - 89 800,000 356,676 - 55 
' 1974 4,582,439 1,620,554 6,000,000 4,433,844 - 26 800,000 1,241,058 + 55 

1975 14,745,857 3,493,416 14,000,000 13,140,450 - 6 800,000 2,026,686 + 153 
1976 3,423,462 2,354,450 2,000,000 1,965,282 - 2 800,000 1 ,320,750 + 65 
1977 2,080,608 2,463,472 2,000,000 1,341,144 - 33 800,000 1 ,085,856 + 36 
1978 7,964,924 1,895,757 2,000,000 4,149,288 + 108 800,000 81 3,378 + 2 
1979 24,637,263 2,219,425 6,000,000 11,218,434 + 87 800,000 925,362 + 16 
1980 35,233,999 4,790,512 14,000,000 22,505,268 + 61 800,000 2,664,698 + 233 
1981 6,960,212 7,302,430 2,000,000 1,754,358 - 12 800,000 1 ,796,220 + 125 
1982 3,021,904 3,728,442 2,000yOO0 1 ,I 34,840 - 43 800,000 1,155,552 + 44 

1981-1982 p r e l i m i n a r y  ca tch  data. 



Appendix Table 4. Escapement goals  and est imates i n  numbers o f  f i s h  and percent d i f f e rences  i n  the  Egegik 
and Ugashik Rivers,  1962- 198Z1. 

EGEGIK RIVER UGASHIK R I V E R  
Actual Run S ize  Escapement Escapement Percent Escapement Escapement Percent 

Year Egegi k Ugashi k goal est imate d i f f e r e n c e  goa 1 est imate d i f f e r e n c e  

1962 1,666,344 51 7,185 350,000 1,027,482 + 194 750,000 255,426 - 66 
1963 1,693,184 585,699 850,000 997,602 + 17 650,000 388,254 - 40 
1964 1,953,511 1,059,538 850,000 849,576 0 600,000 472,770 - 21 
1965 4,624,167 1,923,552 1,000,000 1,444,608 + 45 800,000 996,612 + 25 
1966 2,905,420 1,160,294 1,000,000 804,246 - 20 850,000 704,436 - 17 
1967 1,707,806 407,674 l y O O O y O O O  636,864 - 36 850,000 238,830 - 72 
1968 1,010,208 153,353 l y O O O y O O O  338,654 - 66 750,000 70,896 - 91 
1969 1,904,876 330,225 700,000 1,015,554 + 45 400,000 160,380 - 60 

1 1970 2,323,243 906,565 1,000,000 91 9,734 - 8 700,000 735,024 + 5 
is, rn 1971 1,940,696 1,483,820 600,000 634,014 + 6 500,000 529,752 + 6 
' 1972 1,386,222 96,868 600,000 546,402 - 9 450,000 79,428 - 82 

1973 550,179 42,908 500,000 328,842 - 34 1 88,000 38,988 - 79 
1974 1,447,883 64,005 600,000 1,275,630 + 113 500,000 61 ,854 - 88 
1975 2,137,864 443,894 600 ,OCO 1,173,840 + 96 500,000 429,336 - 14 
1976 1,838,948 531 ,231 600,000 509,160 - 15 500,000 341 ,808 - 32 
1 977 2,473,081 294,143 600,000 692 $51 4 + 15 500,000 201 ,486 - 60 
1978 2,102,992 90,429 600,000 895,698 + 49 500,000 70,434 - 86 
1979 3,285,374 2,098,022 600,000 1,032,042 + 72 500,000 1 ,700,904 + 240 
1980 3,683,926 4,221,159 600,000 1,060,860 + 77 500,000 3,231 ,384 + 564 
1981 5,175,390 3,277,230 600,000 694,680 + 16 500,000 1 ,326,762 + 165 
1982 3,448,563 2,346,668 603,000 1,034,628 + 72 500,000 1,157,526 + 132 

1981-1982 p r e l i m i n a r y  catch data. 



Appendix Table 5. Escapement goals and est imates i n  numbers o f  f i s h  and percent  di f ferences i n  t h e  Wood and 
Igush ik  R ivers ,  1962- 1982l.  

WOOD RIVER IGUSHIK R I V E R  
Actual Run S ize  Escapement Escapement Percent Escapement Escapement Percent 

Year Wood Igush i  k goal est imate d i f f e r e n c e  goa 1 est imate d i f f e r e n c e  

1962 2,182,301 94,770 450,000 873,888 + 94 60,000 15,660 - 74 
1963 1,254,787 181,108 1y200yO00 721,404 - 66 400,000 92,184 - 77 
1964 2,151,375 31 8,999 900,000 1,076,112 + 20 250,000 128,532 - 49 
1965 1 ,I 43,652 31 4,051 500,000 675,156 + 35 250,000 180,840 - 28 
1966 1,963,416 445,248 900,000 1,208,682 + 34 200,000 206,360 + 3 
1967 1,045,526 300,481 1 ,100,000 51 5,772 - 53 153,000 281,772 + 84 
1968 1,055,961 439,396 l y O O O y O O O  649,344 - 35 1 50,000 194,508 + 30 
1 969 1,056,375 751 ,554 750,000 604,338 - 19 200,000 51 2,328 + 156 
1970 1,758,492 670,920 1,000,000 1,161,964 + 16 200,000 370,920 + 86 

1 1971 1,437,643 618,943 750,000 851,202 + 14 1 50,000 21 0,960 + 41 
1972 587,060 157,056 750,000 430,602 - 43 1 50,000 60 $01 9 - 60 
1973 443,728 96,465 700,000 330,474 - 53 150,000 59,508 - 60 
1974 2,131,529 420,595 800,000 1 ,708,836 + 114 150,000 358,752 + 139 
1975 1,493 ,I 74 387,073 800,000 1,270,116 + 59 150,000 241 ,086 + 61 
1 976 1,442,743 328,331 800,000 81 7,008 + 2 150,000 1 86,120 + 24 
1977 825,436 1 48,901 800,000 561,828 - 30 150,000 95,970 - 36 
1978 4,058,797 1,074,510 800,000 2,267,238 + 183 150,000 536,154 + 257 
1979 3,543,542 1,814,049 800,000 1,706,352 + 133 150,000 859,560 + 473 
1980 4,438,309 3,056,015 800,000 2,969,040 + 271 150,000 1,987,530 + 1,225 
1981 4,365,085 2,423,190 ~00,000 1,233,318 + 54 150,000 
7 982 3,616,731 1,827,690 600,000 

591 ,I 44 
976,470 

+ 294 
+ 22 1 50,000 423,768 + 183 

1981-1982 p r e l i m i n a r y  ca tch  data. 



Appendix Table 6. Escapement goa ls  and es t imates  i n  numbers o f  f i s h  and percen t  d i f fe rences  i n  the Nuyakuk 
and Togia k Rivers ,  1962-1 98Z1, 

NUYAKUK RIVER TOGIAK R I V E R 2  
Actua l  Run S i ze  Escapement Escapement Percent Escapement Escapement Percent 

Year Nuyakuk Togiak goa 1 es t imate  d i f f e rence  qoal es t imate  d i f f e rence  

1962 94,541 1 54,225 30,000 
1963 344,039 301,855 200,000 
1964 21 4,671 347,363 100,000 
1965 364,356 31 0,321 200,000 
1966 293,546 294,677 1 50,000 
1967 53,317 152,842 80,000 
1968 167,753 115,393 200,000 
1969 129,464 246,281 150,000 

1 1970 a-l 604 $21 5 355,644 214,000 
y 1971 431,897 400,749 132,000 

1972 146,476 129,924 71,000 
1973 176,209 182,624 150,000 
1974 171 ,783 21 4,478 250,000 
1975 889,149 365,418 250,000 
1976 855,956 482,406 250,000 
1977 365,144 363,538 250,000 
1978 1,262,332 728,276 250,000 
1979 742,632 591,575 250,000 
1980 4,694,598 1,118,220 250,000 
1981 3 ,I 38,475 907,800 250,000 
1982 2,289,996 834,164 250,000 

1 1981 -1 982 p r e l  im inary  ca t ch  data.  

Inc ludes  Togiak R i v e r  t r i b u t a r i e s .  
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Appendix Figure 1 . Commercial catch of Bristol Bay sockeye salmon in numbers of fish, 1893-1 982. 
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Appendix F i g u r e  2. Commercial c a t c h  o f  B r i s t o l  Bay p i n k  salmon i n  numbers o f  f i s h ,  1897-1982. 



CHUM 

Appendix F igure  3. Commercial catch o f  B r i s t o l  Bay chum salmon i n  numbers o f  f i s h ,  1904-1982. 
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Appendix F igu re  4. Commercial ca tch  o f  B r i s t o l  Bay chinook salmon i n  numbers o f  f i s h ,  1893-1982. 
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Appendix F i gu re  5. Commercial ca t ch  o f  B r i s t o l  Bay coho salmon i n  numbers o f  f i s h ,  1893-1982. 
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Appendix F igu re  6. Escapement and escapement goa ls  o f  sockeye salmon t o  the Kvichak R i ve r  i n  numbers 
o f  f i s h ,  1956-1982. 
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Appendix F i g u r e  7 .  Escapement o f  sockeye salmon t o  t he  Ugashik R i v e r  i n  numbers of f i s h ,  1956-1982. 
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Appendix F i gu re  8. Escapement o f  sockeye salmon t o  t h e  Egegik R i v e r  i n  numbers o f  f i s h ,  1956-1982. 
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Appendix F igu re  9. Escapement of sockeye salmon t o  t he  Togiak R i v e r  i n  numbers o f  f i s h ,  1956-1982. 
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Appendix F igure  10. Escapement o f  sockeye salmon t o  t h e  Naknek R iver  i n  numbers o f  f i s h ,  1956-1982. 
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Appendix F igure  11. Escapement o f  sockeye salmon t o  the  Wood R i v e r  i n  numbers o f  f i s h ,  1956-1982. 
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Appendix F igure  12. Escapement of sockeye salmon t o  t h e  Nuyakuk R i ve r  i n  numbers of f i s h ,  1956-1982. 
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Appendix F igure  13. Escapement o f  sockeye salmon t o  t he  I gush i k  R i ve r  i n  numbers o f  f i s h ,  1956-1982. 



 

 

The Alaska Department of Fish and Game administers all programs and activities free from discrimination 
based on race, color, national origin, age, sex, religion, marital status, pregnancy, parenthood, or disability. 
The department administers all programs and activities in compliance with Title VI of the Civil Rights Act 
of 1964, Section 504 of the Rehabilitation Act of 1973, Title II of the Americans with Disabilities Act of 
1990, the Age Discrimination Act of 1975, and Title IX of the Education Amendments of 1972. 
  
If you believe you have been discriminated against in any program, activity, or facility, or if you desire 
further information please write to ADF&G, P.O. Box 25526, Juneau, AK 99802-5526; U.S. Fish and 
Wildlife Service, 4040 N. Fairfax Drive, Suite 300 Webb, Arlington, VA 22203 or O.E.O., U.S. 
Department of the Interior, Washington DC 20240. 
 
For information on alternative formats for this and other department publications, please contact the 
department ADA Coordinator at (voice) 907-465-6077, (TDD) 907-465-3646, or (FAX) 907-465-6078. 
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